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STATISTICAL DATA FOR THE STUDY OF THE 
ASSIMILATION OF RACES AND NATIONALI- 
TIES IN THE UNITED STATES. 


By Ricumonp Mayo-SMIrn. 


In the philosophy of history, and in the more modern 
science of politics, we meet constantly with references to the 
influence of race and nationality on the institutions and his- 
tory of certain peoples. The inference seems to be that cer- 
tain institutions are due to the character or peculiarities of cer- 
tain races; for instance, that local self-government, whether 
found in England, in the United States, in Canada, in Aus- 
tralia, or in the Cape Colony, may safely be ascribed to the 
influence of the Anglo-Saxons. 

This principle is based upon the evidence of history and 
the comparative study of institutions. The evidence, how- 
ever, is necessarily of a vague and general character. It con- 
sists mainly in the fact that we find people going out from 
the same mother-land carrying with them and perpetuating 
the same general form of institution. But it is impossible to 
say exactly how much the institutions are really due to the 
character of the people, and how much they are simply mani- 


festations of the same social circumstances. 
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A similar lack of precision but confidence in generalization 
is seen in the customary historical analysis of the mixing of 
tworaces. Certain national habits and customs are attributed 
to the one race, and certain ones to the other race. Some- 
times there is a division of the social organization, some 
institutions, it being asserted, being due to one race, aad 
certain other institutions to the other. But the distance of 
these events, and the lack of exact information as to the num- 
ber and distribution of the population, make any close analy- 
sis of the influence of national characteristics impossible. 

In modern times the remarkable influx of men of differ- 
ent nationalities and races into the United States, and their 
settling side by side, suggests the inquiry whether we are 
not in a position to analyze to better advantage than ever 
before the effect of race character upon institutions and of 
races upon each other. The advantages that we enjoy for 
this study at the present time are three-fold : — 

(1) The nations of Europe during the last fifteen hundred 
years have by constant rivalry and contest developed real 
national characteristics which they bring with them to 
America. (2) In America these different nationalities are 
subjected to the same conditions, and occupy the same posi- 
tion of equality. Each nationality, therefore, has a chance 
to make its characteristic dominant. (3) We have a statis- 
tical basis for this study in the census enumeration of per- 
sons of foreign birth and of foreign parentage, and their dis- 
tribution. 

The purpose of this paper is to determine the statistical 
data which bear upon these questions, and their respective 
validity. The ultimate purpose of the whole inquiry is to 
determine whether the controlling factors in the resultant of 
the mixture of different nationalities or races are: (1) Race 
character, (2) physical environment, or (8) social influences. 

In this brief synopsis it is impossible to go into all the 
details, but the general course of the inquiry is as follows: — 


We must conceive of the history of the United States as a 





a 
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gradual but continuous process of mixture and assimilation 
of men of different races and nationalities. The process is 
not yet complete, and it is due to this very fact that we are 
still able to analyze and to study it. For our statistics show 
us sections of the population composed in varying propor- 
tions of men of different nationalities ; and our study of insti- 
tutions shows us the institutions belonging to these saine 
populations. By comparison of the likenesses or differences 
between the two, we may detect variations which may be 
ascribed to the influence of race. 

We must remark, however, that in the history of the popu- 
lation of the United States it is necessary to make allowance 
for two great influences which have always been present, and 
which at the beginning were quite overwhelming in giving 
an impress to the colonists from whatever nationality they 
may have come. The first of these was the effect of settle- 
ment in an entirely new country, so far from the mother- 
country as to be practically free from her influence, and so 
exposed to danger that it demanded extraordinary courage 
and self-reliance. Here was an influence of environment 
demanding the development of certain qualities at all cost, 
even on penalty of annihilation. With the extension of 
colonization westward the same qualities were demanded, 
and have even in recent times been made manifest in the 
mining camps, and on the cattle ranges of the far West, just 
as they were in tlie earliest settlements. 

The second influence, and one which has been permanent 
and powerful, is that of established institutions. Owing to 
the fact that the majority of the early settlers were Eng- 
lish, and that the immigration at first was extremely moder- 
aie, time was given to fix the institutions on the English 
model. Later immigration from many different nations has 
been received into the mould thus prepared, and, not having 


the cohesion necessary for separate existence, has taken on 


this form. The intermixture of races caused by the immi- 
gration of the nineteenth century, unlike that of former 
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times, has not been due to a war of nationalities; it has been 
the absorption by a nationality of individuals from other 
nations. It has been an unequal contest of the individual 
immigrants against powerfully established national customs 
and firmly rooted institutions. This influence became espe- 
cially powerful with the establishment of our national govern- 
ment, and has remained powerful ever since. 

Such being the great controlling influences which have 
tended to keep all the elements introduced into this country 
within the bounds, so to speak, of American development, 
we may ask what movement has been going on within these 
limits. This movement, in my opinion, may be studied under 
three aspects. 

There has been, in the first place, an assimilation, an inter- 
mixture of the natives (first comers) and the foreigners (late 
comers), Which has resulted in a population unlike either the 
native-born American, or the foreign born of any one nation- 
ality. 

In the second place, there may have been a change in the 
character of the foreign-born element, owing to its subjection 
to new influences. 

In the third place, there may have been direct influence 
exerted on the native character by the presence of the new 
foreign element. The question now is whether we can get 
any statistical data enabling us to determine the strength of 
these three influences. 


INFLUENCES TENDING TO ASSIMILATE THE FOREIGN AND 
THE NATIVE ELEMENTS IN THE UNITED STATES. 


The problem we have before us here is to determine 
whether the conditions now prevailing in the population of 
the United States are favorable to assimilation ; how far the 
process has probably gone ; and whether we can distinguish 
the results of the process. 

Our first step is to determine the elements of the popula- 
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tion. For this purpose the Eleventh Census gives us the 
following classification : — 


TABLE I.— POPULATION OF THE UNITED STATES ACCORDING TO COLOR, 
BIRTH-PLACE, AND PARENTAGE. 


62,622,250 | 100.00 per cent. 


i iinsdntnunegtcdwissscasednonssanin 
7,638,360 12.20 - 


Se rein seve sncconnnesénwcencneesans 


Native White, native parents... ...........0.esee00. | 34,358,348 5A.87 i 
Native White, foreign parents. ..............+-s00+ 11,503,675 18.37 66 
eo or cecrcnacsssenkess 9,121 ,867 456 « 

Total of last two. ...........ccccccccecccccces 20,625,542 32.93 


We have here four different elements entering into the 
population of the United States. The native Americans, 
that is, the Native Whites, whose parents are native born, 
number a little over one-half of the total population. ‘This, 
indeed, carries us back only one generation. The grand- 
parents of these persons may have been, and probably were, 
in many cases, foreign born, so that it is safe to say that 
less than one-half of the people of the United States are de- 
scendants of the whites who were here at the beginning of 
this century. Upon this native American element is,imposed 
three elements different either in race, or in birth-place, or 
in parentage. The first is the colored, 12.2 per cent of the 
total population, composed principally of negroes. They 
constitute a peculiar element in the American population, 
the importance of which is very great, but whose study 
differs from that of the foreign element for two reasons, viz., 
that color seems to be an effectual hindrance to marriage 
with the whites, and thus no amalgamation of blood will ever 
be possible ; and their previous history gives them a peculiar 
position in American civilization. They are in many respects 
an inferior race, but they are native-born Americans, and the 
only civilization they know is American. Hence, they are 
not so much an alien element as a peculiar one, separated 
from the rest of the community by an ineradicable mark, and 
yet inseparably bound to the community. 

The second element, 14.56 per cent of the whole, is com- 
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posed of white persons born abroad, that is, the survivors of 
the immigrants tothis country. This is the element through 
whom the direct foreign influence, whether for good or for 
evil, upon the institutions and the people of this country is 
exercised. It is, therefore, extremely important to know what 
and how great this influence is. This is properly the ques- 
tion of the direct effect of immigration upon the United 
States, and will not be entered upon here. For our purpose 
it is important to kuow whether this element, foreign by 
birth, yields to the dissolving influence of American life, or 
whether it remains alien in character and influence. 

The third element is constituted of native white persons 
whose parents were foreign born. They may be called the 
second generation of the immigrants. It is evident that 
there may be, and probably is, an important difference be- 
tween these last two classes. The native-born whites of 
foreign parentage are not to be regarded entirely as foreign- 
ers. Born on this soil, reared in our community, educated 
in the public schools, they lose the quality of foreigners and 
acquire the characteristics of natives. It is true that where 
they are massed together this does not always happen, for 
they may then retain a foreign language and all the habits 
of their foreign parentage. But it is evident that unless thus 
massed the new generation will tend to disintegrate and 
assimilate itself more readily to the native Americans than 
did the original foreign-born ancestors. 

The relative proportion of these three elements in the 
white population gives us an important indication of the 
influence of immigration in each state. For iustance, in 
New England we have the following contrasts : — 


TABLE IL.— POPULATION OF MAINE AND OF MASSACHUSETTS. 


Maine. Massachusetts. 
Native Whites, native parents...... Sate 76.75 per cent. 42.67 per cent. 
Foreign-born Whites... ‘ ‘ 11.0 ” 29.19 


Native Whites, foreign parents. - 11.17 “ -7.09 
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We have here a very marked difference in the character 
of the population of two New England states. The problem 
of assimilating the foreign element would seem to be much 
more difficult in the case of Massachusetts than in the case 
of Maine. So, also. if difference in nationality las a very 
marked influence on institutions, one would expect to find 
the institutions and the legislation of the two states very 
different. These comparisons between neighboring states, or 
between different sections of the same state, might be carried 
out indefinitely, and I believe would be fruitful of results. 

A second contrast seems to me even more important. 
This is the relative proportion in different communities of 
the second generation of immigrants to the first. It must be 
conceded that it is the children of the immigrants whom we 
expect to become fully Americanized. Where, therefore, 
this second generation is already large compared with the 
first, we may say that the process of assimilation is already 
begun, and has a good basis to work upon. On the other 
hand, where the foreign element is still composed mainly of 
the original immigrants, then we may say that the task of 
assimilation is still before us. In order to measure the rela- 
tive strength of the second generation and the first, I have 
taken the proportion of native whites of foreign parents to 
the foreign-born whites in the principal states of the North 
Atlantic and the North Central divisions. The results are 
as follows: — 


TABLE IIL— PROPORTION OF NATIVE WHITES OF FOREIGN PARENTAGE 
TO FOREIGN-BORN WHITES. 


The United States, . . . 126.11 Native Whites, Foreign Parents, to 100 Foreign Whites. 

North Atlantic Division,. 11240 “ “ “ “ “ “ “ 
a a ee i “ “ “ es “ “ 
New Hampshire,. . . 60.27 * a oe “ “ os “ 
Verma. so es s MH “ a “ “ “ “ 
Massachusetts,. . . . 92.79 “ “ oe “ “ “ “ 
Rhode Island, . .. . &&92 * a “ ‘ “ “ “ 
Connecticut, . . . . 10.38 “ bed “ “ “ “6 “ 
p> ee | “6 “6 ss ‘ ‘ 
New Jersey, ... . 11338 “ “ “ “ “ “ “ 


Pennsylvania, . . . . 126.43 
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North Central Division, . 138.35 Native Whites, Foreign Parents, to 100 Foreign Whites. 


Dk so ese «ee « « Eee © “ “ “ “ ‘“ “ 
POEM ct ec tl ctl wl EM FM “ “ “ “ “ “ 
he «ici ncnn ss OS “ “ “ “ “ “ 
Michigan, 113.29 * “ “ “ “ “ “ 
Wisconsin, . .. . . 140.04 “ “ “ rT; ‘“ ‘“ “ 
Minnesota, 110.93 * “ “ ‘“ “ “ ‘“ 
lowa, : 158.42 ‘“ “ sé “ ‘“ “ ‘“ 
Bc ce ce rr OR ‘ “ “6 “ “ “ 
North Dakota,. . . . 77.87 “ ‘“ “ 
South Dakota,. . . . 120.22 ‘ “ ‘“ “ 
ebeatba, « .- + + Wat * “ “ “ “ “ 
i, a ll “ “ “ “ ‘“ “ 


The results of this comparison are in some cases surprising. 
In most of the states the native whites of foreign parents are 
more numerous than the foreign born, that is, the second 
generation is more numerous than the first. This is true 
even of such states as Wisconsin and Minnesota, which we 
think of particularly as peopled by immigrants. On the 
other hand, in four of the New England states the second 
generation is not as numerous as the first. This seems to me 
to indicate that the eastern states have a more difficult task 
before them than the states of the northwest. Comparison 
between different states may be carried out indefinitely. 

Having thus defined the relative proportions of the ele- 
ments to be assimilated in the different parts of the United 
States, the next question is, what effect those influences 
which tend towards assimilation will have upon these ele- 
ments, and with what prospect of success. 

There are three forces tending towards assimilation: Inter- 
marriage, common-school education, and the exercise of polit- 
ical rights. 

Inter-Marriage. 


Assimilation by inter-marriage is the natural way of weld- 
ing diverse nationalities or races into one nation. Thereby 
is brought about an actual intermixture of blood, and a com- 
munity of customs and habits of life, which efface any pre- 
vious differences. In course of time this assimilation will 
undoubtedly take place in the United States among the 











9] Assimilation of Races in the United States. 487 


foreign born whites, for there are no particularly strong 
national prejudices to be overcome, and the second and third 
generations will feel themselves more American than any- 
thing else. It is improbable that we shall ever be able to 
trace this statistically, for all these persons will be classified 
as native born, and the distinction of parentage will at best 
be carried back only one generation. But it is principally 
in the second and third generation that we are to seek this 
amalgamation by inter-marriage of Americans with persons 
of other nationality; for the immigrants who come here are 
either already married, or will naturally marry persons of 
the same race with whom they associate, and to whom they 
are drawn by language or by acquaintanceship. 

The inquiry in regard to the parentage of persons shows 
us a certain number of mixed parentage. The Tenth Census 
made the interesting deduction that where a nationality was 
numerously represented in a locality there was little tend- 
ency for its members to marry natives or persons of another 
nationality. But where a nationality was not numerously 
represented there was a much greater tendency to marry 
with others. This deduction was confirmed by the Massa- 
chusetts Census of 1885, and the Eleventh Census will give 
us further opportunity to test it. It seems probable, how- 
ever, that amalgamation by marriage will not be for the first 
two generations an assimilating force of any great importance. 


Common-School Education. 


This has always been regarded in the United States as per- 
haps the most important influence in converting the immi- 


grants, many of them uneducated, some of them not even 
speaking the English language, into good American citizens. 
The question for us is to determine statistically how far 
the foreign elements are receptive to this influence, and what 
the result has been. I shall be able barely to enumerate the 
different lines of inquiry. 
The proportion of the immigrants who already speak Eng- 
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lish is important, for it is evident that they can more readily 
tuke advantage of our educational facilities than those who 
speak a foreign language. Out of 16,427,657 immigrants 
who arrived here from 1820 to 1890 about 40 per cent were 
put down as coming from Great Britain and Ireland, while 
6.79 were put down as coming from British North America. 
This proportion of English-speaking immigrants is decreas- 
ing. In 1891 the proportion of immigrants from Great Brit- 
ain and Ireland was less than 22 per cent of the total, and 
the immigrants from British North America overland were 
ho longer reported. 

A second fact of importance is whether the immigrants 
come from a country where the greater portion of the people 
have already received common-school education. In this 
respect we may contrast the Germans, Swedes, ind Norwe- 
gians with the Italians, Hungarians, and Russians. 

But a more important consideration seems to me to be 
whether the foreign element is composed of immigrants who 
are already too old to come under the influence of our educa- 
tion, or of the second generation who have been in our schools, 
or are in them now. The first element is represented by the 
8,332,072 foreign-born persons in the United States above the 
school age. The second element is represented by the 
11,503,675 native whites of foreign parentage who either 
have had or are now having the opportunity of education 
here. ‘To these must be added the 917,475 foreign-born per- 
sons still of school age, making 12,521,150. This element 
I designate as the schooled and schoolable element. It is to 
? unschooled, that is, who 


be contrasted with the 8&.3382,07 


have never been submitted to the influence of education in 
this country. This classification is not applicable, of course, 
to individual cases, but it will give us a general notion of 
how far the foreign elements are capable of being influenced 
by our common-school system. 

If we represent the foreign element bevond the school age 
by 100, the strength of the schovled and schoolable will be 
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represented by 151.59. The proportion is widely different in 
different parts of the country, and represents the greatest 
variety of problems offered by the presence of the foreign 
born. The general figure would seem to show that the 
foreign element is in a controllable position, a position where 
we can bring the influence of our educational system to bear 
upon it. The comparison of different states and different 
sections may be followed out as under the previous question. 

The direct task imposed upon different states in the matter 
of education is shown by the total number of children of 
school age classified as of foreign birth, of native birth and 
foreign parentage, and of native birth, native parentage. 
The first element would seem to offer the greatest difficulty, 
and the last element the least. 

The success of the states in meeting this demand is shown 
by the total enrollment of children in schools, which, accord- 
ing to the last census, was 14,373,670 out of a total of 
18,545,207 children of 5 to 17 years of age. 

The final success of our educational system must be shown 
by the statistics of illiteracy. Those for Massachusetts are 
very interesting as showing that illiteracy in that state is due 
almost entirely to the presence of the foreign born. They 
also show a large rate of illiteracy among the native born of 
foreign parents. ‘This, however, is probably due to the large 
number of homeless and pauper children in that class. Alto- 


gether, education seems to be reaching the second generation. 


The Influence of Political Life. 

There is no doubt that the exercise of political rights has 
had a powerful effect in assimilating the men of different 
nationalities and making them feel like one nation. The 
policy of the United States in conferring upon persons, com- 
ing to this country with the intention of remaining, the same 
political rights which the native born enjoy has been founded 
not only upon the doctrine of the equality of men, but also 
upon the desire tu bring all men into a unified body politic. 
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It is not our intention to discuss the question whether this 
policy has brought inconveniences or hot, or whether we 
have been too liberal in extending political rights. We look 
at it simply from the point of view of the assimilating intlu- 
ence which has thereby been exercised. Thi statistical data 
for this purpose may be arranged under the following four 
heads : — 

(1) What proportion of the foreign born is subjected to 
this assimilating influence of the exercise of political rights ? 
In other words, how many of the foreign born are naturalized 
males ? 

If we look at the statistics of the proportion of foreign- 
born males of voting age, we shall find that it is greatly in 
excess of the proportion of the foreign-born persons to the 
whole population. For the whole United States the propor- 
tion is 25.67 per cent of total males 21 years and over; for 
the North Atlantic division it is 35.23 per cent; for the 
North Central division it is 80.97 per cent; in Minnesota it 
is 58.85 per cent. 

This would seem to show that the voting strength of the 
foreign-born population is very great, in some of the states 
more than one-half of the total voting strength of the popula- 
tion. But it must be remembered that all these men are not 
capable of voting, because many of them have not been 
naturalized, either because they have not been in this country 
a sufficient length of time, or because they have no desire to 
exercise political rights. It is curious to see that in the 
Western states, where there is the greatest proportion of 
foreign born, there is also the greatest proportion of them 
naturalized, showing that the immigration is of an older date, 
or that the immigrants are more disposed to be naturalized 
than they are in the Eastern states. 

In the whole of the United States only 58.55 per cent of 
the foreign born have been naturalized, that is, a little more 
than one-half. In the Western states this proportion ascends 


22 


to 64.75 per cent, while in the Eastern states it is only 54.52. 











13] Assimilation of Races in the United States 441 


TABLE IV.—SHOWING THE VOTING STRENGTH OF THE FOREIGN BORN IN 
THE UNITED STATES. 


it 
| 








Foreign-Born Naturalized to100 | Naturalized For- 
Males 2i Years and Foreign-Born eign- Born Males 
Over to 100 Males Males 21 Years to 100 Males 21 

21 Years and Over. and Over. Years and Over. 
BD DED - an eevanensens 25.67 58.55 j 15.02 
North Atlantic Division...... 23.23 54.32 18.05 
PL knncbansaceseenenes 15.14 36.52 5.52 
New Hampshire..........-. 22.05 38.90 8.57 
ME iknnkasntesnsunees 19.36 46.95 9.08 
Massachusetts... ........000. 38.66 43.76 16.91 
Rhode Island............... 40.18 38.83 15.60 
I, wiGcncwnwanaasis 34.09 49.39 7.28 
New York...... ceeevsadond b 60.74 23.52 
BE SN cane kncecwstores 35.08 60.30 21.15 
Pennsylvania... ........-.- 27.19 53.19 14.46 
North Central Division. ...... 30.97 64.75 20.05 
ieee reiadevinandkavedons 70.28 15.13 
i ti oendbdceenshdees 75.90 9.35 
NIN io ons ge ireeie aren 62.12 » OO 
Michigan... 8.76 23.63 
I. wand oveesseoece 64.71 34.25 
IR diinndecadenss-deee 63.67 37.46 
ER ee 68.89 20.61 
EE wack 66.99 11.46 
North Dakota... .... .ccccces 64.89 48.87 31.71 
South Dakota.............. 44.35 66.75 29.60 
nis wintininteé deem atom 31.30 64.47 20.50 
EE Ee 19.07 69.37 3.2 


In Indiana it is 75.90 per cent, in Ohio 70 per cent, in Kansas 
69.57 per cent, in Iowa 68 per cent, while in none of these 
states, except Michigan and North Dakota, does it descend 
below 60 per cent. On the other hand, in the Eastern states 
it is between 56.562 per cent in Maine and 60.74 in New 
York. We find, therefore, that the proportionate number of 
foreign-born persons actually availing themselves of political 
rights is much greater in the West than in the East. This 
would seem to show that the assimilating influence has a 


better chance in the West than in the East. 
(2) What is the real strength of the foreign vote in the 
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total vote? Is this strength sufficient to enable the foreign 
vote, if cast solidly, to exert an independent power ? 

This question is answered by giving the proportion of 
naturalized foreign-born males of voting age to the total 
number of males of voting age. These proportions are shown 
in the preceding table. In the whole of the United States 
the naturalized foreign-born males of voting age constitute 
15.02 per cent of the total potential voting population ; in 
the North Atlantic division, 18.05 per cent; in the North 
Central division, 20.05 per cent. The actual voting strength 
is, therefore, not very great. With the exception of three or 
four Western states, it is about one-fifth. In some of the 
Eastern states it is insignificant, and in no state has it an 
absolute majority. It does not seem probable, therefore, that 
there is any danger of the foreign vote being kept solidly 
together in such a way as to resist the dissolving influence of 
American political life. To do so would require very great 
influence among the leaders, and a similarity of aims among 
the different nationalities, which does not exist. 

A comparison of tlie figures in the different states shows 
us a great variety of combinations. In some of them the vot- 
ing strength is due to the large number of foreigners; in 
others it is due to the large proportion among the foreigners 
who are naturalized. For instance, in Pennsylvania only 27 
per cent of the voters are foreign-born males, and in Rhcde 
Island 40 per cent; but while in Rhode Island only 88 per 
cent are naturalized, in Pennsylvania 55 per cent are natural- 
ized, so that the actual voting strength is nearly equal in 
Pennsylvania to what it is in Rhode Island. There is this 
difference, however, between the two states, that in Rhode 
Island the foreign vote may increase rapidly on account of 
the large number of unnaturalized foreigners, while in Penn- 
sylvania the increase will be much slower. 

The general effect of the varying percentage of the natural- 
ized foreign-born males of voting age in the different states 
is to reduce the effective voting strength of the foreign born, 
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so that it bears about the same proportion to the whole vot- 
ing strength as the total number of the foreign born bears to 
the total population. 


TABLE V.—VOTING STRENGTH OF THE FOREIGN BORN IN UNITED STATES 
COMPARED WITH PROPORTION OF WITOLE PO) “LATION, 


Proportion uo 
Naturalized Foreign Foreign Born of 
Born to Total Males | Total Population. 
21 Years and Over. 





The United States, .... ppinhtoheceieektss 15.02 14.56 
North Atlantic Division...............+.0+. ~ 18,05 22,27 
North Central Division................. wunies 20,05 18.13 
I iit: etc tobe cet teeh ees hderkane ae 37.46 35.87 
Wisconsin. .... pesnderee dint weed 34.25 30.77 
ON I, 6 ci cie iid dake wane ere 44.52 
I. : os a2 daneaeind sins ieee eneetenh eees 27.63 
PEAS, 5 onc ke cies enesee i entniieenee eee 25.87 
ee ae ee ee 26.11 
lilinois trumbiatiteben tna akeawewettndabenies 21.98 
IG PORIEG one 1660 wenn denn ddéedesosccecscesenen 29 70 
Pa ds ctnk s0sseeees pnts wertaduabes 20.50 19.10 
CIE os 6k ade d0-n0-stewesde sand beeneekeens 17.28 24.54 
eo oun Dee eee eee eneee dt _— 16.91 9.19 
ENS SS ee idea nionn aeten need 15.60 30.69 
0 ee i setcinsivia 15.13 12.49 
Pomme yivailtie ss sccocsescvvesocscecesccusecevses 14.46 16.04 
PIN, duc chide sensabberddn bhaneeehceehnadhaes 13.22 10.35 
PNR scin cctcssacees ; Ceeeeeeenecnedonnes 11.46 8.74 
" Indiana.. A ae Ce sii waded 9.35 6.06 
a aoe oe tiene lel ian aadaetle wii 9.08 13.24 
New Hampehiire.. .. .200.sc0cccesce:cocecccesees 8 57 19.18 
NRE ee ee ee ne 5.52 11.90 


(3) Suppose we add the voters of the second generation of 
the foreign born to the naturalized foreign-born voters? It 
is sometimes said that we should include all the descendants 
in estimating the political strength of the foreign element. 

In order to get at this figure we add together the native 
male whites of foreign parentage, 21 years and over, to the 
number of the naturalized foreigners. We thus get the 
foreign vote of two generations. Add to this the native male 
whites of native parentage, 21 years of age and over, and we 
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have the total actual white voting strength in the United 

States. The foreign vote of two generations bears a very 

large proportion to this total vote, as is seen in the following 
table: — 

TABLE VI.— SHOWING STRENGTH OF FOREIGN VOTE OF TWO GENERATIONS 

TO TOTAL WHITE VOTE. 

Proportion of Foreign 

Percentage of Vote of Two Genera- 

Foreign Vote of Two tions to Native Ameri- 

Generations to Total ean Vote, i. ¢., Native 


White Vote. Whites, Native 


Parentage. 





United States pecwetelieeeneens 3A.77 53.52 to 100 
North Atlantic Division....... carne ein 41.25 70.23 
RN oo ian a ald carats nahi ea nea ew ibien © 13.97 
New Hampshire............ : . ° 17.32 
TE... « ox.cncaes 5 eseasetibaiartacdititathes Tr 24.31 
Massachusetts. .... kine : sane 41.29 6 
Rhode Island... . peiditauthanbadabuoie 42.10 
CIO <o.08 sc eccccesese iene 30.19 
De ME.  dephecanécke cuca ckeKeeeedeen 52.46 +6 
et Bank 66 sicwcaceenes eke : 4.4 80.31 s 
ee hiaaeie 3.42 52.49 
North Central Division................ - 41.39 70.62 “ 
I sie ed al is is Catena atari tiraairrs - - 35.76 55.67 “ 
Indiana (cbedaees neavekeedneenads ; 22.72 29.40 
[ilinois........ er en ae EN eawieaa 46.26 &6.10 
Pee e Tee aos tuaaaia 48.26 93.28 * 
Wess Sica tesswwes ee : ‘ 72.50 263.70 
Minnesota.. evcese nisecl aabbtaieniie . 70.49 933 87 
DN. 00 440s Setkeeeae aceeie ¥s 41.84 71.45 
. .  ncnhe ens ident nnentnwrseen 27.59 38.10 * 
North Dakota............ paenicinbmaaes 68.26 215.15 
SE TC NA AAT A ATI 55.64 125.45 “6 
Nebraska... vies seeennaaess 38 14 61.65 
DE. ccodedbbbdndbeseneeca hike : 26.68 36.40 


In the whole of the United States the foreign vote of two 
generations is 84.77 per ceut of the total vote. In the North 
Atlantie division it is 41.5 per cent; in the North Central 
division it is 41.39 per cent; in Wisconsin it is 72.5 per cent; 
in Kansas it is only 26.68 per cent. The different states show 
the widest possible contrasts. These contrasts are so great 


that it is absolutely impossible to believe that the foreign vote 
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of the two generations is solid. If that were so, two such 
states as Wisconsin and Kansas would certainly show us very 
marked differences in their political life. In New York the 
foreign vote of two generations is more than one-half of the 
total, while in Pennsylvania it is only one-third. Is there 
any indication of this in the condition of the two common- 
wealths? The obvious answer to these queries is that the 
second generation of voters have been subjected to the solvent 
influence of American educational and political institutions. 
It is an indication of the assimilating influence of American 
life that, where we have these striking differences in the con- 
stitution of the population of different states, we do not find 
corresponding differences in their political life. It needs but 
little exercise of the imagination to picture how radically and 
peculiarly these communities would differ from each other if 
the process of assimilation had not gone on, if the second, or 
even the first, generation had retained the habits, customs, 
and feelings of their native land. This same picture enables 
us to realize how powerful the assimilating force has been. 

(4) The fourth arrangement of figures is intended to show 
the relation of the voters of the second generation to the 
naturalized foreign-born voters. For, if the second genera- 
tion has felt the influence of American life, its strength, as 
compared to the foreign born, is a matter of great importance. 
We find in the United States that for every one hundred 
uaturalized voters there are 84.45 native voters of foreign 
parentage. In the North Atlantic division the proportion is 
90.23 per cent to 100. In the Western states it is not gener- 
ally so great as in the Eastern, but even in Wisconsin there 
are 71.37 voters of the second generation to 100 of the first. 

Such are tlie statistical data which may be of use to us in 
measuring the force of political privileges in assimilating 
different nationalities in this country. The process by which 
we shall study the use of these statistics belongs to the second 
part of this investigation. 
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TABLE VIL—SHOWING THE VOTING STRENGTH OF THE NATURALIZED 
FOREIGN BORN AND THE NATIVE BORN OF FOREIGN PARENTAGE, 


Relation Native Relation Native 
Born Foreign Born Foreign 
Parentage Vote Parentage Vote 
to Naturalized to Naturalized 
Vote. Vote. 


United States... .....c0cse. 84.45 to 100 [North Central Division.... 79.45 to 100 


North Atlantic Division.... 90.23 Ohio 
ins ci:cbici raed eracann 
Maine.. ena 127.84 * [llinois 

New Hampshire,........... 74.48 = Michigan 

Vermont...... $ Wisconsin 

Massachusetts. . . 88.7! “ Minnesota.. 

Rhode Island... 97.88 « DE. wa anneene 

Connecticut 2.96 $ Missouri.... acedaakias 

a ee 5 ‘ OTR DGRGOR. 2.6 cece csses 
ca ckenenedee 2 “ South Dakota.... 
Pennsylvania,.... ineueek ee 2.3 “ MORGAN. 0 ccce ccccocescves 
Kansas........ 





THE REACTIVE INFLUENCE ON THE IMMIGRANT OF COMING 
TO THIS COUNTRY. 

It would be of importance for our purpose if we could 
determine whether transplanting to this country modifies the 
characteristics of the foreign-born population. Such modi- 
fication might render the process of assimilation easier, or it 
might be such as to render the influence of the foreign born 
much smallei. 

These statistics are very difficult and uncertain. It is 


impossible to indicate here more than the general line of 


investigation. 

The reactive influence may be either physiological, eco- 
nomic, or social. 

THE PHYSIOLOGICAL influence should be seen in a change 
in the birth rates, death rates, marriage rates, or sickness or 
disease rates. No exact statistics show as yet any of these 
things for the foreign born. We have only indirect evidence. 
It seems to me probable that the foreign born have no exces- 


sive death rate after coming to this country. From the 
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Massachusetts Census it seems probable that the foreign- 
born married women have a larger number of children than 
the native-born married women, but that a greater propor- 
tion of them die. 

Economic Errect. The economic effect of the change of 
condition is probably very great. Two lines of inquiry would 
seem to be profitable in this connection. One is that the 
immigrants change their occupations after coming to this 
country. The great mass of them when they come are un- 
skilled laborers. Among the foreign born in 1880 34.89 


ver cent were engaged in manufactures and mechanical and 
I gag 


mining industry, 13.15 per cent in trade and transportation, 
28.62 per cent in professional and personal services. The 
second fact is that while the immigrants are largely from 
agricultural districts the foreign born in this country are, 
4413 per cent of them, found in large cities. This change 
from rural to urban life must have some effect, and this effect 
might be traced back for the different nationalities. 

SociAL Errects. These can be traced out principally 
from the statistics of crime, pauperism, and illiteracy. I shall 
not enter into this subject except to say that from all the 
statistics the conclusion seems to be justified that criminality 
is somewhat more prevalent among the foreign born and those 
of foreign descent than among those of native descent, but 
this excess is not so great as to enable us to say that the 
influence of migration is to increase the tendency of crime. 
TABLE VIII.— SHOWING PROPORTION OF FOREIGN-BORN ADULT PRISON- 

ERS AND OF FOREIGN-BORN ADULTS. 


Per Cent of Foreign-Born 
Males 18 Years of Age and Over 
of Total Males 18 Years of 
Age and Over. 


Foreign-Born Male 
| Prisoners of Total Male 
Prisoners. 


26.22 26.38 





United States... .....ccccccccce | 

North Atlantic Division | 31.69 | 32.2 
South Atlantic Division 10.12 6.82 
North Central Division | 22.55 29.75 
South Central Division. ........| 15.25 | 8.39 
Western Division... | 32.18 
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The statistics of pauperism are more unfavorable to the 
foreign born, but this is natural considering that they are 
largely from among the lower classes. 

The third division of this inquiry would be to trace the 
influence of the foreign born on the native American. Just 
as in the previous case, this influence might be such as to 
make the process of union easier, or it might be such as to 
render the influence of the native born much smaller. 

These influences would, as in the previous case, be either 


physiological, economic, or social. The general line of in- 


quiry would be the same, and in many cases the two inquiries 
would run into each other. This would be the case with the 
theory that immigration into this country has decreased the 
natural rate of growth among the native born. This can 
only be studied in connection with the previous question of 
the natural increase of the foreign born. So in the same way 
the economic influence is felt by the crowding in of the 
foreign born and the displacement of American labor. The 
effect of this may be either to drive American labor into 
higher occupations, or to force it to a lower plane of living. 
These inquiries are interesting and important. The statistics 
of pauperism do not seem to show that the competition of 
the foreign born has as yet had a fatal influence upon the 
natives. Social effects would require tracing out in the same 
way in the statistics of crime. 
CONCLUSION. 

It has been my intention to give in this paper simply an 
indication of the statistical data which I believe might be 
used to give us a better foundation for a theory of the mixt- 
ure of nationalities and races than we yet have. I reserve 
for a second paper the consideration of what facts of observa- 
tion should be brought into connection with these statistical 
data in order to give us the desired result. ‘The method in 
this second part will be an investigation of the legislation 
and institutions of different states, with the view of ascertain- 
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ing if the varying proportion of the three elements of popula- 
tion which we have analyzed in this paper makes itself in 
any way felt. I have already, at various points in this paper, 
hinted at the way this comparison should be made, and I 
believe that we can already foreshadow certain general results 
as follows: — 

(1) The process of assimilation is going on in this country, 
and is going on very effectually and rapidly, or else there 
would be differences between different communities, which 
would be cbvious to the most superficial observation. 

(2) Particular race or national character does not have a 
controlling and permanent influence on the institutions of this 
country, else we should find sections peopled by foreigners 
of different nationalities much more strongly marked by the 
peculiarities of those nationalities than we do. 

(3) Physical environment does not seem to have an influ- 
ence which can be distinctly traced on the institutions, except 
in the way of developing the same general character among 
the inhabitants, as mentioned in the introduction. 

(4) The assimilating influences are principally social, that 
is, the influence of institutions already established, of the 
dominant language, and of the customs of the original inhab- 
itants. 

If these conclusions could in any degree be established, it 
would bring about an important modification in the socio- 
logical and philosophical theory of the influence of race 
character. 

It would also have important practical consequences in 
teaching us what restrictions, if any, should be placed on 
immigration, and what influences should be especially en- 
couraged for the purpose of developing a unified nationality 


in this country. 
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REPORT OF AN INTERNATIONAL MORTALITY 
STANDARD, OR MORTALITY INDEX. 


By Josern Korost. (BUDAPEST.) 


1. Disturbing Influence of Unequal Age Distribution on the 
Mortality Coefficient. 

The most correct standard of mortality is furnished by 
life tables, but on account of their intricacy they are seldom 
compiled. For ordinary statistical purposes the death rate,”’ 
although known to be inaccurate, is the usual measure of 
mortality ; and every day we find, not only in newspapers, 
but also in scientific works, international comparisons of mor- 
tality based on these death rates. 

The purpose of this paper is to determine whether it is 
possible to eliminate the errors connected with the usual 
calculation of the death rate, and thus to arrive at more 
reliable results. 

The death rate gives the number of deaths among a certain 
number of inhabitants during the year. 

Assuming that there occur 6000 deaths during a week in 
a country having ten millions of inhabitants, this would give 
for a year 312,000 deaths, and the death rate would be 31.2 
per thousand inhabitants. If during another year, or in 
another country, this rate should rise to 40 per 1000, it would 
be generally assumed that the mortality had risen, and that 
by about one-third, the death rate being made use of to meas- 
ure the sanitary conditions. This quality of the death rate 
could not be contested without denying all value to this 
standard. Wherefore establish a measure of mortality which 
is unable to measure it? But, although the same sanitary 
conditions exist in two localities, yet the death rate may be 
different. Take. for instance, two towns with 10,000 inhab- 
itants each, Aand B. If 10 per cent of the children and one 
per cent of the adults died in each of these towns during a 
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year, the sanitary conditions are the same in both places. 
And yet the death rate will differ as the number of children 
and adults differs, or, in other words, it will differ in accord- 
ance with the distribution of ages. 

For instance, if A had 5000 children and 5000 adults, and 
B 2000 children and 8000 adults, the respective numbers of 
deaths would be as follows :— 


Children. Adults. 
Mortality 10 Per Cent. Mortality 1 Per Cent. Total. 


In A 500 50 550 55 per cent. 


“ “ 


In B 200 80 280 28 


It will therefore be seen that the death rate not only de- 
pends upon the qualitative (sanitary) conditions of a coun- 
try, which are the exclusively relevant ones, but is also influ- 
enced by a merely quantitative and thus quite irrelevant 
factor, that is, by the number of the more or less death-resist- 
ing elements. For it is evident that more children may be 
expected to die in a town in which their number is greater 
than in another* in which it is less, and that we therefore 
commit an error by confounding the frequency of deceased 
children with the greater vital danger of childhood. 


2. How to Eliminate the Influence of Unequal Age Distribu- 
tion. (Standard Population.) 

If we take into consideration two towns with equal num- 
bers of inhabitants, but differing in the number of children, 
it will at once be evident that in order to arrive at a correct 
estimate of the respective mortality in these towns the num- 
ber of deaths, that is, the rough death rate, cannot be taken 
into consideration, but that we have to ask how this death 
rate would work out if the number of children had been the 
same in both. Common sense already tells us that a large 
number of children in a community points to a great vitality 
in its inhabitants, and that therefore if the death rate, as 


*See page 305 of my Report at the Vienna session of this Institute, Bulletin, v. VI, 
Part 2. 
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shown in the case of A and B, gives a reverse result, this is 
irrational. 

To arrive, therefore, at correct statistical results it is neces- 
sary to compare not the rough death rate of the total popula- 
tions, but the special death rates of the various age classes. 
But in statistics it is necessary to represent the mortality of 
a whole country in one figure. It is not enough for us to 
know that in Paris, for instance, the mortality of children 
under one year of age is less than in London, that the mor- 


ons 


tality of children up to five years of age is greater, and that 
the age classes from 10 to 15 years are equally endangered 
in both cities, whilst the advancing classes of age present 
always differing relations. Such propositions, which partly 
contradict and neutralize one another, do not give us the 
desired information relative to the vitality of the total popu- 
lations of these two cities, information which we justly expect 
from statistics. 

At the last session of the International Statistical Institute 
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I recommended a new method of calculation, which elimi- 
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nates the influence of the various age classes by calculating 


i, 
> 
i 
rd 
i 


the mortality within the several classes of age, but on the 
supposition that the age distribution in the localities to be 
compared was the same. Thus, the age distribution of A may 
serve as a basis (standard) for B, or vice versa ; but we may 
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even choose the distribution of a third locality, or the aver- 


aS 


age distribution of the whole of Europe, as the standard dis- 
tribution. This is the principal point in my proposal; the 
age classes to be chosen is a secondary consideration, and 
will be dealt with later on. 

sy a strange coincidence this same idea was brought before 
the session at the same time by Dr. Ogle, the eminent statis- 
tician of the English Registration Office. But on account of 
the novelty of the idea of a Standard Population, the Insti- 
tute came to no decision, and resolved that a further report 
on the subject should be rendered at the next convention at 
Chicago. Only some time after the Vienna session it came 
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to my knowledge that Dr. Ogle had already perceived and 
applied the Standard Distribution in 1883,* and I am there- 
fore bound and willing to acknowledge his priority, and will 
content myself with supporting his idea, and adding a few 
independent observations.f 


8. Calculation of Mortality Indices. 


I recommend that the death rate of the various age classes 
(the number of which will be discussed later on) be multi- 
plied by the number of persons belonging to those age classes 
in the Standard Population, or, better still, by the figure 
representing the percentage of these age classes. This pro- 
cess produces new values, which I call Age Indices, in order 
to distinguish them from the Age Coefficient (death rate). 

The age indices have this advantage over the coefficients, 
that they can be added. The sum of the age indices gives 
the general Mortality Index, which is uninfluenced by the 
varying distribution of age groups. 

Let us assume that it was found desirable to distinguish 
the following 12 age classes, the percentage of which in the 
population selected as a standard (Sweden ) was as follows: — 


0 tol years, . . . 2.65 percent. | 10to20 years, . . . 19.54 per cent. 
[wa ° - 249 2to30 » « « 15.63 
2to3 * - « 2.49 30 to 40 o « « 1238 
3to4 *“ © «© «© 20a2 40 to 50 « « « 10.73 
4to5 * ° - 2.35 50 to 60 - « 9.32 
5to10 * + 10.62 Over 60 ° - 9.60 


Total of Standard Population, . . . 100.00 per cent. 


Now to apply these ratios to Austria (1881) the following 
calculations would be necessary : — 

1. Calculate the special death rate for each of the 12 age 
classes. 


* Dr. Koch, the Director of the Statistical Office in Hamburg, informs me that as far 
back as 1883 he had also used the standard calculation, as can be seen on page 44 of the 
12th part of the Statistik des Hamburgischen Staates. It gives us satisfaction to see that 
the reasous which our esteemed colleague adduced ten years ago for the necessity of a 
standard distribution agree almost word for word with ours. 

t See also my first paper in the Bulletin, Vol. VI. chap. 2. 
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2. Apply these 12 death rates to the respective figures of 


the age classes of the standard population, which will pro- 
duce 12 age indices. 
3. By adding the age indices you obtain the general Mor- 
tality Index. 
a, CALCULATION OF DEATH RATES FOR 12 AGE CLASSES. 


Living on P Death Rate. 
Bing Died, 1881. Ss oe 
Dec. 31, 1880. Per Cent. 


Otol 679,458 208,357 306.7 
lto2 588.521 52,635 89.4 
2to3 561,479 27 640 49.2 
3to4 542,773 18,267 33.7 


4to5 542.599 14,466 26.7 


Oto 5 2,914,83 321,365 110.3 

5 to 10 2,421,696 30,664 2.7 

10 to 20 3277 867 25,901 6.1 

20 to 30 3,588,816 32,610 9.1 

30 to 40 2,969 307 34,772 11.7 

40 to 50 2.450, 41,336 16.9 

50 to 60 1,838,486 52,381 28.5 
Over 60 
Unknown 


Total, 


b. CALCULATION OF MORTALITY INDEX BASED ON THE ASSUMED NOR- 
MAL DISTRIBUTION OF AGE CLASSES. 


Standard Died. 


Age Class. Death Rate. : ‘ 
e ‘ en Distribution. Per Cent. 


Oto 1 < 2.65 8.13 
lto 2 2.49 2.23 
2to 3 9.5 2.49 1.23 
3 to 33. 0.78 


4to ! 26. 3 0.62 


Oto < 
5 to 

10 to 

20 to 30 
30 to 40 
40 to 50 
50 to 60 


Over 60 


Total, 100.00 
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It now only remains to answer the following two questions: 

(1) How many age classes should be used, i.e., how many 
death rates should be calculated ? 

(2) Which age distribution should be used as a standard ? 


4. From what Number of Elements should the Mortality 
Index be Calculated ? 


In my report addressed to the Vienna meeting | gave the 
results of my endeavors to arrive at the difference in the 
index caused in several countries by various limitations of 
the age groups. The first calculation was made for 12 
groups, viz., the first five years of life in five groups, 5 to 10 
years in one group, and the higher age classes in six groups 
of 10 years each. 

The following simplified methods were then tried: — 

The first year was calculated separately, and 2 to 5 years 
taken as one group; the first five years were taken as one 
group; the ages from 5 to 20 years formed another group; and, 
finally, the higher age classes were arranged in five groups of 
10 years each, and again in three groups of 20 years each. 

From these calculations it was found to be preferable to 
group the first year separately, but there was no sensible 
change produced by placing the next 19 years (20 inclu- 
sive) in a single second group. In the ages over 20 years 
no difference in the mortality index was appreciable if for 
the numerous 10-year groups two larger groups, one com- 
prising the ages from 20 to 50, and the other those over 50, 
were substituted. Regarding especially the more advanced 
classes (over 60 years) it was found that, in consequence of 
their drifting number, they may be unhesitatingly united 
with the class of 50-60. It is therefore evident that, as the 
results are almost identical if the above four groups are used, 
(viz., 0-1, 1-20, 20-50, and above 50 years) instead of 12, 
the former quicker method should be preferred, especially 
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when monthly, or even weekly, calculations for several coun- 
tries or towns have to be made.* 

The admissibility of the different age limitations may be 
judged by the measure in which a change of age groups influ- 
ences the succession. In the following 14 countries, it will 
be seen that, taking only four age death rates into considera- 
tion, the succession of these countries is almost identical with 
that resulting from 12 death rates, as shown in the table : — 


(a) 12 Death Rates. (6) 4 Death Rates. 


Sweden Ve a a ae nn er a 1 
ee ee ae 2 
Denmark . 3 3 
Scotland t 4 
Belgium 5 5 
a a a 7 
Methevrianda ..<«ce«es 7F 6 
Switeerland ...<s++s2#e-s- § 8 
Prussia i % ee eee © 9 
Wurtemberg ......- 10 10 
Seazomy. . . +« «e+e Al 11 
i ea ae 13 
se ee oe ee 0 ee or a 12 
Austria (Cisleithania) . . . 14 14 


Thus the easiest calculation (that with four elements) did 
not cause more than two displacements, and even these of 
only one degree each.t 

Dr. Ogle proposes an age distribution of 12 groups, sub- 
divided according to sex, which would require 24 calcula- 
tions. This increase of labor could only be justified if the 
result differed materially from that obtained by the simpler 
and quicker method. But such not being the case, and the 


* The International Weekly Bulletin, edited by Dr. Janssens (Brussels), gives 250 towns. 
The usual calculation of one death rate for each town would require 250 calculations per 
week, and 6250 perannum. The introduction of a mortality index derived from four ele- 
ments would quadruple the number of operations, and bring them to 25,800, whilst the 
introduction of 12 age classes would bring the number up to 75,000. Should Dr. Ogle’s 
plan of separating the classes into two sex classes be adopted, the number of calculations 
required would rise to 150,000, which would hardly be feasible. 

t In order to prove the sufficiency of the easiest method (with four elements), let us take 
the index of Sweden as 100; I will at the same time refer to the amendment proposed by 
Dr. Bertillon in the Committee of the Vienna Conference (Bulletin, Vol. VI, Part 1, page 
36). Heagreed to the index calculation in principle, and also accepted the above mentioned 
four age groups, but proposed that, on account of the greater mortality in the highest 
age classes, a fifth should be added for those over 60 years of age. This proposition ought 
to be respected, in case that the establishment of a fifth group influences the result ; if 
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difference of the mortality of the two sexes being not great 
enough to compensate for the heavy increase of labor, I hope 
Dr. Ogle will qualify his recommendation, at least for cases 
in which it is essential to arrive quickly at a fairly reliable 
result. 


5. Use of the Standard Distribution for other Purposes. 


It must be mentioned that Dr. Ogle goes further than T in 
the application of the standard distribution, as he uses it not 
only for the calculation of the mortality index, but also for 
that of births and marriages. 

Although these points are beyond the scope of my paper, 
which only pretends to deal with the death rate, yet in con- 
nection with the above I may be allowed to offer some brief 
remarks upon this topic. The distribution of ages is of im- 





not, we ought to prefer the easier method. In order to show the working of this amend- 
ment, I give below a table from which wiil be seen the difference resulting from Dr. Ber- 
tillon’s amendment. (See my paper in the Bu//etin, page 305r, lib. C.) 


MORTALITY INDEX OF 14 COUNTRIES, TAKING THAT OF SWEDEN AS 100. 





(a) 12 Death (b) 4 Death (c) Bertillon. Difference Be- 


Rate. Rate. (5 Death Rate.) tween 6 and ec. 
Sweden....... ...- _ 100 ( 1) 100 ( 1) 100 ( 1) 0.0 per cent. 
MOPWRY «oo 0ccce sccevecs 108 ( 2 108 ( 2) 108 ( 2) 0006 
Denmark... .... evsiatneond 114( 3) 116 ( 3) 115( 3) 0.9 “ 
ee 115 4) 116 ( 4) 115 ( 4) 0.9 “ 
Belgium..........00++- 120 ( 5) 121 ( 5) j 119 ( 5) 1.7 “ 
| Ie 127 ( 6) 130 ( 6) 129 ( 7) 0.8 “ 
Netherlands............ 130 ( 7) 130 ( 7) 127 ( 6) 2.3 “6 
Switzerland ........... 131 ( 8) 130 ( 8) 131 ( 8) 0.8 “ 
Sc icnaksnaiadaien 144( 9) 144 ( 9) 143 ( 9) 0.7 “6 
Wurtemberg........... 151 (10) 153 (10) 151 (10) 13 as 
BARONY... 0. coe covccces 158 (11) 157 (11) 159 (13) 1.3 “ 
BPN. 60+ 6000 scasvecs 158 (12) 159 (13) 155 (11) 2.5 “ 
BRE onc ccccascvsesecves 160 (13) 158 (12) 158 (12) 0.0 “ 
BR oec. 0 0000 secscoee | 175 (14) 173 (14) 173 (14) 0.0 “ 


It will be seen that the 4element calculation only differs from that of the 12-element by 
about 2 per cent, giving for a country whose mortality index is 30 per cent an index of 
between 29} to 303 per thousand, a difference which is without any importance, if it is the 
question to establish a quick and easy calculation of a fairly valuable measure of the mor- 
tality. It is also seen that the amendment of Dr. Bertillon causes a still weaker influence. 
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portance not only for the facts already quoted, but for nearly 
all phenomena of social life. The criminality of a country, 
for instance, depends also upon the number of those persons 
who, on account of their age, are able to commit crimes, and 
the much lamented larger rate of criminality of large cities 
is caused to a considerable extent by the simple fact that the 
age classes which contribute to it are more numerous there 
than in the villages. Similar difficulties present themselves 
in the statistics of professions, because here also the number 
of unemployed depends to a certain extent upon the number 
of infants and aged people. Therefore in almost all statisti- 
cal calculations the age distribution has lately been taken 
into account. Thus, Bertillon (Senior) has proposed to 
calculate the births coefficient not from the total number of 
inhabitants, but from those at the age of puberty ; in criminal 
statistics the coefficient of criminality is obtained from the 
number of people of the age classes which can be made 
accountable for crime, and some of them are even limited to 
the male or female portion of a population, as in military 
crimes or abortion. 

But it is not possible to make a general rule as to the 
limitation of age classes in the various statistical problems. 
This will have to be considered for each case. So, for 
instance, in calculating the death rate, different age classes 
will have to be considered than in marriage or birth statistics. 
Dr. Ogle proposes for these the same standard distribution as 
for the mortality (0 to 5, to 10, to 15, ete.); but it appears 
clear that in calculating the marriage and birth rates the 
classes from 0 to 15 should be omitted, and for the birth rate, 
those also in the three classes from 65 years upwards. By 
omitting these six classes, Dr. Ogle’s 12 classes will already 
be reduced to six, and a further reduction appears to me 
feasible. 

6. Selection of the Standard Population. 
It now remains to select the population whose age distri- 


bution shall be selected as a standard. 
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In my previous paper I have carried out calculations based 
on two standard distributions, that of Sweden and that of 14 
European states, and it was found (see page 305r) that the 
order in which the mortality indices of the several countries 
succeed was almost identical in the two series of calculations. 
It appears advisable to adopt the simpler, i. e., that based on 
the distribution in one country.* This, especially with only 


* Dr. Bleicher, Director of the Communai Statistical Office, at Frankfurt a. m., has sub- 
mitted a very searching critique of the standard and index calculation to the eighth con- 
ference of German Communal Statisticians, and, because the index changes as one or 
another age distribution is used as a standard, he came to the conclusion to adhere to the 
old death-rate calculation, at any rate not to abandon it altogether. The latter was never 
intended ; no country can, for its own use, do without the mortality coefficient. But it is 
another question whether the death rate is suitable for international purposes. If it can be 
proved that the old coefficient furnishes a correct measure of international mortality, and 
that this measure is not altered by the different age distributions, there is, indeed, no reason 
for introducing a new method. But if we think that the death rate furnishes no reliable 
measure of the mortality,— and I venture to say that scientific literature occupies a hostile 
position towards this measure,— then it follows necessarily that a new method must be 
adopted, which is free from the faults pointed out. And this is the sole object of the 
proposition of Dr, Ogle and myself. As to the objection that the modification of the 
standard ages exercises too great an influence on the measure of mortality, that is a ques- 
tion of facts, which may be easily verified. 1 refer in this respect to my first paper, where 
the indices have been calculated on the base of two different standard populations. The 
one was taken from 4¢ millions of inhabitants of Sweden, the other from the different 
average of 14 European countries with not less than 225 millions of inhabitants. Let 
us now see how in the two results the succession and the distance of the mortality indices 
changes. Assuming the mortality of the first country (Sweden) as 100, the others stand in 
the following order :— 


Standard : 
(a) 223 Millions of 
the European 


Standard : 
(b) 44 Millions of | Difference. 
Per Cent. 


States. Sweden. 
4b nbee eeensbas aens-eee 100 ( 1) 100( 1) 0.0 
NOEWAY 2000 sccccccccccesccecses 108 ( 2) 108 ( 2) 0.0 
NS 6s wxendeos sadceees ena 116 ( 3) 116 ( 3) 0.0 
ian dainnseerivenee sees 117 ( 4) 116 ( 4) 0.9 
Bins 0.009000 0005 cece rece 121 ( 5) 121 ( 5) 0.0 
i ccst acne cessnsdneew een 131 ( 6) 130 ( 6) 0.8 
Netherlands......... eee 131 ( 7) 130 ( 7) 0.8 
ons: wincncecucssies 131 ( 8) 130 ( 8) 08 
PG cen ckpesites tne naneoien 145 ( 9) 144 ( 9) 0.7 
WetGR, cc cv0ccess cvcccces 155 (10) 153 (10) 1.3 
SAMOMY.. 000 cccvccsccvcesscccces 159 (11) 157 (11) 1.3 
BE kcbich sss anesnieeanneenes 159 (12) 158 (12) 0.6 
I 6 okk tid nace vdscusinenee 164 (13) 159 (13) 3.0 
Saas ed nddetese tadwasesnees 174 (14) 173 (14) 0.6 


It will be seen (1) that, aithough the two standards are so vastly different, the order of 
the countries remained absolutely the same ; (2) that the distance of the indices suffered 
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four age classes, could be calculated in a few minutes, whilst 
the other —as contained at the pages 305 a—/ of my paper — 
represents the wo1k of several days. Further, the census in 
the several European states is not taken simultaneously, and 
every statistician would therefore select a different country 
for his standard, and, unless one of the statistical offices is 
entrusted with the task of calculating and publishing the 
table of European standard, a uniformity of coefficients and 
indices will be impossible. 

For these reasons, and on account of the eminent position 
occupied by Sweden relative to mortality statistics and cen- 
sus of population, I proposed to accept the age distribution 
of that country as the standard. 


7. Resolutions. 


As Dr. Ogle in his report has only given general indica- 
tions of the new plan of calculation, without establishing any 
rules for its use, and as further he has not stated which age 
distribution should be accepted as the standard, I have to 
revert to the resolutions formulated in my first paper. 

Although from Dr. Ogle’s propositions it cannot be seen 
how far his harmonizes with mine,* yet this is possible by the 
actual calculations which are found in his other books. In 
the publications of the English Registration Office our es- 
teemed colleague uses two standard calculations, one in the 
Annual Reports of that office, and the other in the Annual 








only very slight variations ; this distance changed in nine cases scarcely by 1 per cent, 
remained quite the same in three cases, and was altered only in one case by3 per cent. The 
small variations shown above do not warrant the rejection of a theoretically more correct 
measure of mortality. In face of the approximative vaiue of all measures of mortality 
there must be finally found a limit beyond which we could not persist in attributing any 
weight to claims against inaccuracy. 

* Bulletin, Vol. VI, 1, pages 83 to 85, the proposal of Dr. Ogle is verbatim as follows : 
**] think it would be highly desirable to select, at any rate for purposes of international 
statistics, a standard population of fixed age and sex distribution, and to ask the officials in 
each country, who are charged with the statistics of mortality, to give each year in their 
reports the death rate for their country as it would have been had the population agreed 
in its composition with the international standard.” 
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Summaries of Births, Deaths, and Causes of Deaths in 
London.* 

The caleulation used in the Annual Report corresponds 
entirely with that recommended by me. I therefore beg that 
my propositions should be considered only as amendments to 
a method which has been used by Dr. Ogle for some time 
previous to my proposals. 

As regards the second method, however, I am sorry to say 
that I cannot agree with it, and since I have given my rea- 
sons more extensively (on pages 305, etc.) of my first paper, 
I will only here mention that Dr. Ogle’s method brings us 
back again to the death rate, and any difference between the 
rough and the corrected death rate appearing in his caleula- 
tions would not be the result of an intentional correction, 
but of an erroneous average calculation. If we eliminate 
this error, we are again before the rough death rate, which 
we intended to correct. 

I therefore propose the following resolutions : — 

Resolved: 1. In order to obtain a measure of mortality suitable for 
international purposes, ¢. e., which will not be influenced by different 
age distributions in different countries, it is recommended to adopt 
Dr. Ogle’s method, which reduces all age distributions to one standard 
distribution. 

2. In order to obtain a rapid and yet sufficiently reliable result it is 
sufficient to calculate the death rates for the following four age classes, 
viz., 0 to 1, 1 to 20, 20 to 50, and upwards of 50. 

Recommended: 3. That the age distribution of only one country, 
for instance, that of Sweden, be adopted as a standard. 

4. The new international mortality measure, here called the mor- 
tality index, be obtained by multiplying the death rates of the above 
four age classes by the figures representing the percentage of these 
age classes in the standard population. ‘The result will be four age 
indices corresponding with the four age classes, which when added 
will give the Total Index, or, in other words, the international meas- 
ure of mortality for the total population. 


* The process under consideration is fully given in the Annual Summary for 1883 ‘(quoted 
verbatim in my Report, on page 305 y). A full explanation of this method will also be 
found in Newsholme’s The Elements of Vital Statistics (London, 1889). 
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5. The number of living is, in accordance with existing resolutions, 


to be calculated yearly on the basis of the difference between the 


numbers obtained at the two last censuses, and to be taken for the 


middle of each year. The standard distribution for the ten years 


elapsing between the 


cveneral enumerations is to remain unaltered. 


EXPERIMENTAL TABLE FOR AUSTRIA (CISLEITHANIA),. 


Age Group. 


Oto 1 
1 to 20 
20 to 50 


Over 50 


Total. 


Standard Ages Death Rate in Austria, 
Mortality Index. 
(Sweden, 1880). 1881. . 

2.65 per cent. 30.67 per cent. 8.13 per cent. 
39.81 “6 1.90 7.56 ‘ 
38.62 66 1.20 “6 4.63 vad 
18.92 ” 5.39 “ 10.20 


100.00 per cent. (ace hee saaeewen 30.52 per cent. 





Character and Volume of United States Money. 463 


CHARACTER AND VOLUME OF THE MONEY OF 
THE UNITED STATES. 
By Maurice L. MUNLEMAN. 


-_——— 


The accompanying statistics, relating to the monetary stock 
of the United States, its character, volume, and movement, 
are presented for the purpose of reviewing the movement 
since the silver legislation of 1878, and directing attention to 
certain facts, shown by the movement, bearing upon the 
currency question in general. Furthermore, the presentation 
in this form may afford additional material for the further 
prosecution of the inquiry into the operation of the law gov- 
erning the demand and supply of currency (particularly with 
reference to the smaller denominations), which, at this time, 
is a subject of the first importance, bearing, as it does, upon 
the question how much silver can be absorbed into our circu- 
lation. 

Omitting from consideration the minor coinege (of nickel 
and bronze), we have to deal with nine species of * money,” 
of which three are metallic and six paper. 

I. Gold Coin (including bullion in the Treasury not vet coined). 

II. Silver Dollars, coined at the ratio of 15.938 (say 16) to 1 of 

gold. 
Subsidiary Silver Coin, coined at the ratio of 15} to 1 of gold. 
. Gold Certificates, issued upon specific deposits of gold coin. 
Silver certificates, issued upon specifie deposits of silver dollars. 
United States Notes, issued on the credit of the Government, 
but since 1879 always redeemable in gold coin on demand. 
Currency Certificates, issued, in large denominations only, upon 
specific deposits of United States notes. 
. Treasury Notes of 1890, issued on the credit of the Govern- 
ment to pay for monthly bullion purchases. 
National Bank Notes, issued by banks upon deposits of bonds 


in the ‘Treasury. 
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Of the above, Gold Coin, Silver Dollars, United States 
Notes and Treasury Notes of 1890, are legal tenders for any 
amount; Subsidiary Silver Coin to the extent of ten dollars. 
Gold Certificates and Silver Certiticates are not legal tenders, 
but are receivable for all Government purposes. Currency 
Certificates and National Bank Notes are not legal tenders, 
but the latter are receivable for public dues, with the excep- 
tion of duties on imports and interest on the public debt. 

With the exception of National Bank Notes and Subsidiary 
Silver Coin, all of the kinds of money enumerated are avail- 
able for the reserves of national banks. 

The first table shows the amount belonging to the Treasury 
and that on deposit only for which certificates are in circula- 
tion; the second table shows the amount of each kind of 
money composing the entire stock; the third and fourth, 
composition of the money in circulation and that in the Treas- 
ury, respectively ; the fifth gives the effective circulation, 
arrived at by deducting from the aggregate stock the amount 
deposited in the Treasury against which certificates are in 
circulation, and whieh is duplicated in the official reports of 
the entire stock; also the per capita of the entire circulation 
owned by the Treasury and effective circulation. 

The four following tables show the denominations of 
several issues of paper money and proportion of small notes 
(frova Sl to $20. inclusive), and the large. 

The tenth table gives an approximate estimate of the 
“retail money.” made up of the small notes, silver dollars, 
and subsidiary coin in cireulation; the amount of the per 
capita, and the relation the amounts bear to the total effee- 
tive circulation. Furthermore, there is given a tentative esti- 
mate of the gold coin in circulation. 

The final table shows the bonded debt, the production and 
movement of gold and silver. 

The movement in the monetary stock, as shown by the 


tables, was, for the period, as follows: — 
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End of Belonging On 
Fiscal Entire In Circu- In the to Deposit 
Year. Stock. Metal. Paper. tion. Treasury. Treasury. Ouly. 
1878 1,054* 301 763 807 257 164 93 
1886 1,823 903 920 1,249 574 309 265 
1893 2,317 1,207 1,110 1,594 723 139 584 


It appears, therefore, that the aggregate stock increased 
more than 117 per cent, while the population, estimated at 
48 millions in 1878, and at 67 millions in 1893, shows an 
increase of only 37$ per cent. The amount in circulation, 
however, increased something less than 100 per cent; and if 
we consider only the effective stock, which in 1878 was 
(807 + 164) 971 millions, and in 1893 (1594-139), 173: 
inillions, the proportion of increase was only about 68 per 
cent. The money in the Treasury, and belonging to it, being 
used in its daily transactions, is here properly included as 
effective circulation. 

Examination of the character of the increase shows that it 
has been chiefly in gold and silver and the representative 
paper issues (including the Treasury notes issued for bul- 
lion), the only decrease having been in the national bank 
notes. 

The gold steck appears to have increased 379 millions, of 
which 319 millions is in the amount supposed to be in cireu- 
lation. This estimate of the gold stock has been questioned 
by many writers, and by the more conservative is believed to 
be fully 100 millions less than represented by the official 
statistics. If, then, the effective circulation be reduced by 
reducing the gold coin estimated as in circulation, it seems 
probable that the effective circulation is not much above 
1600 millions, which would indicate an increase of about 65 
per cent since 1878. 

The amount per capita for 1878 appears to have been about 
$20.23 of effective circulation, and for 1893 about 325.86; 
the amount in actual circulation appears to have been $16.81 
in 1878, and $23.79 in 1895, after making the deduction in 


* The figures represent millions of dollars. 
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gold coin the net circulation was $16.25 and $22.12, and the 
net effective stock $19.67 and $24.19, respectively. In the 
table exhibiting this feature a tendency to a per capita of 
about $21 seems to impress itself on the observer. The years 
from 1886 to 1888, during which the surplus in the Treasury 


rose to very high figures, curtailing somewhat the circulation 


performing the active work, show the deviation to a lower, 


followed by a higher, ratio; it was during the beginning of 
this period that the silver stock of the Treasury (and there- 
fore of the country) appears to have been relatively redun- 
dant. But the issue of small silver notes authorized in 1886, 
and coming into use the following years, relieved the situa- 
tion of the threatened peril of such a surplus. 
Turning now to the tables showing the denominations of 
the paper issues we find the following changes : — * 
End of Fiscal Total 50’s and Total 
Year. 1’sand 2's. 5's. 10’s. 20's. Small. 100s, Large. Large. 
1878 49 149 19 130 497 110 156 266 
1886 36 169 218 185 608 140 175 313 
1893 71 244 299 230 s44 119 147 266 
It is evident that in 1886 the supply of small notes was 
not only relatively (to the large) but also absolutely insuffi- 
cient; and here is where the demand for the further issue of 
1's, 2's, and 5’s (finally granted after a vain attempt to force 
into circulation the silver dollars) made itself felt. Even now 
(before the abnormal stringency of July and August of the 
present year) the demand for the four minor denominations 
is not satisfied, and certainly 50 millions, possibly much more, 
could be added to the present stock of these denominations. 
From the tables it is evident that fully 75 per cent of the 
paper circulation has been, in normal years, in these smaller 
denominations ; and that 85 per cent, constituting nearly 60 
per cent of the total effective money, might be in such notes. 
This, it will be observed, is entirely without considering the 
gold coin (which is all in small denominations), or the silver 
actually outside of the Treasury. 


* The figures represent millions of dollars. 
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In the following table the “retail money,” composed of 
the small notes, plus the silver dollars and subsidiary coins 
in circulation, is shown. These forms of money have in- 
creased as follows: —* 

National 
Fiscal Gold Silver U.S. Treasury Bank Silver Subsidiary 
Year. Certificates. Certificates. Notes. Notes. Notes. Dollars. Coin. Total. 
1878 i ral 224 ‘es 273 65 563 
1886 12 95 243 —_ 258 5: 707 


1893 9 296 261 127 151 ‘ 0 966 


The amount of retail money per capita was, in 1878, $11.74; 
in 1886, $12.40; and, in 1893, $14.42. 

The amounts of the large denominations, which may, for 
convenience in distinguishing, be termed “ wholesale” or 
“banking” money, were composed, as will be observed by 
reference to the tables, chiefly of Gold Certificates and United 
States Notes, and the Certificates issued upon deposits of the 
latter; Silver Certificates and National Bank Notes have long 
ago ceased to play an important part in the larger transactions. 

The experience of 1886, and the satisfactory remedy then 
applied, would appear to indicate a means by which the silver 
stock (now feared by so many as a destructive element), 
constituting as it does, directly and indirectly, about one- 
third of our effective circulation, could be readily absorbed, 
provided its acquisition be suspended, as appears probable 
will be done before long. In other words, our “retail money” 
could with perfect safety be composed of silver paper issues ; 
the only remaining elements of the problem being (1) to 
wrrive at a satisfactory figure of the per capita requirements 
cf the country 3 (2) to provide for the ready absorption of 
the surplus of such notes, which regularly presents itself, 
particularly in the city of New York, when the active busi- 
ness operations, resulting from the periodical crop movements, 
have been performed. 

From January to June of each year the steady current of 


small notes from the West to the East, interrupted for only a 


* The figures represent millions of dollars. 
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very short period in March, threatens to swamp the capacity 
of the banks in that city and of the Treasury to absorb; use- 
less for the time being in the West, they become a positive 
burden in the East, until again needed for the crop movement, 
beginning usually about August Ist. 

If the persistent recurrence in years of normal business of 


the amount of $21 per capita indicates the currency need, 


and if the retail requirement represents more than half of the 
circulation, have we not perhaps a key to the determination 
of the questions of volume? and with that of the absorption 
of our silver stock ? 

If in the past few years the supply of money has been 
redundant, as may be reasonably inferred from our losses of 
gold, is it not, nevertheless, probable that if we had had only 
the allotted amount, our silver would not have caused the 
gold loss? In other words, if we had had only the proportion 
of silver called for by our normal needs, would a loss of gold 
have been properly attributable to silver? 

It would then remain only to provide a convenient and 
satisfactory form of “bank money” into which the “retail 
money” could be converted to provide for the annual ebb 
and flow of small notes. 

It is to be hoped that wise legislation may ere long bring 
about greater homogeneity, as well as security, in our cur- 
rency system. 

The accompanying tables, abstracted from the others, illus- 
trate the principal points. 
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FLUCTUATIONS IN THE SECURED CIRCULATION 
OF THE NATIONAL BANKS AND THEIR RE- 
LATIONS TO THE PRICES AND INVEST- 
MENT VALUES OF BONDS. 


By CuarLes A. CONANT. 

Against the national banking systein there has always 
been the complaint of the opponents of the system that the 
banks were able to draw * double interest,” because tley re- 
ceived the interest on their bonds while making a profit by 
the loan of the currency based upon the bonds. 

The criticism was strongest, perhaps, at the very moment 
when the banks began to find circulation unprofitable. The 
familiar rule of all financial speculations, that valuable secu- 
rities become less profitable than more hazardous ones because 
of the high premium at which they sell, operated in the case 
of the United States bonds. The resumption of specie pay- 
ments, the adherence to the policy of paying interest in 
gold, and the undoubted credit of the government, made 
“the bond-holder” an envied individual, but it also made 
the holding of the bonds as a permanent investment less 
profitable than the sale of them while the price Was high. 

Every year that brought the bond nearer to maturity less- 
ened the selling price, and made it more desirable, up to a 
certain time, for the alert financier to dispose of his property 


at a premium rather than hold it drawing a moderate rate of 


interest until he should be obliged to accept its bare face 
value on the date of its maturity. It became a simple math- 
ematical proposition for the national banks whether it were 
more profitable to market the bonds and lose the small profit 
on circulation or to retain them and lose the benefit of their 
high prices. The question was substantially the same, as 
a mere abstract question of mathematics, whether a bank 
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already owned the bonds or whether a new corporation went 
into the market to buy them. What the new bank was 


obliged to pay the old bank was losing by failing to sell. 
How futile even the charm of “double interest” proved 
against the temptation of better-paying investments, and 


how the national bank-note circulation changed with changed 
conditions, I have endeavored to show at a glance in the fol- 
lowing summary table of the state of the banks and the bond 
market for a series of years :— 
Circulation 4 Per Cent Bonds. 
Authorized Secured by Investinent 
Date. Capital Stock. Bonds. Price. Value. 
1¢82. January. $£70,018,135  3352,3 98,922 117.75 
July. 486,511,335 320,.312,83: 119.12 
1883. January. 492.076.6385 $22,386, 1: 119 
July. 507,208,135 319,249,896 119.12 
1884. January. 518,031,135 310,953,3% 123.75 
July. 528,784,165 299 369,: 118.7% 
1885. January. 529,910,165 285,496,05% 12] 
July. 531,540, 279,528, 17: 122.6 
607 
-420 
.020 
284 
341 


230 


1886. January. 534,378,265 274,465,7 125. 
July. 545,206, 247,087 126.49 
1887. January. 865,11 205,316,106 27.83 


July. ,703,665 .629,341 27.84 


tw bh to bo bs 


1888. January. 726,915 19,205,72 126.12 


July. 852,915 59,642,657 27.48 


tw bo 


o> 


1889. January. 598.239.065 ».372,588 127.29 .208 


July. 365 32,244.437 128.58 2.109 
1890. January. 923,791,365 27,742,440 125 61 2.236 
July. 646,937,865 129,707,150 122.33 2.407 
1891. January. 665.2 17.865 125,660,361 120.9: 2.463 
July. 676,247 865 27,221,391 117.3: 
1892. January. 2 iii 084,203 116.67 
July. Li 9,685,023 116.45 
1893. January. 90.526,651 114.00 
July. 37,901,099 109.75 


The essential feature of the table is that the secured cir- 
culation of the national banks has until the last two years 
been steadily diminishing as the investment value of the 
bonds declined. The national banking act requires a mini- 


mum deposit proportioned to the capital stock of the institu- 
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tion, so that no bank, without going out of business, could 
dispose of its entire holdings of bonds; yet so general was 
the movement to retire circulation which had become un- 
profitable and dispose of the bonds that the reports to the 
Comptroller of the Currency for October 2, 1890, showed 
that out of a total sum of %159,969,050 in bond deposits 
$101,247,615 was required by law, and only 338,721,435 was 
voluntarily on deposit to obtain the benefit of additional cir- 
culation. 

The maximum secured circulation of the national banks 
of the country, after the redemption of specie payments, was 
reached in January, 1882, and the amount showed no ten- 
deney to increase for nine years after that date. The fall 
was slow until the beginning of 1884, in which year it aver- 
aged about %2,000,000 per month. The process of reduc- 
tion was somewhat arrested during the next year, only to 
advance at a greatly quickened pace in 1886. The decline 
of circulation secured by bonds was from 274,466,748 on 
January 1, 1886, to 3205,316,106 on January 1, 1887, an av- 
erage decline of nearly 36,000,000 per month. The volume of 
outstanding circulation secured by bonds was now so reduced 
that the aggregate decline year by year was smaller, but the 
rate of decline continued nearly as great as before until the 
year 1890, when a comparatively stationary point was 
reached. 

The striking fact about the decrease in secured circulation 
down to 1891 is that it has not been accompanied by any 
decrease in the number of national banks or in their aggre- 
gate capital stock. The organization of new institutions for 
the purpose of banking, exclusive of large issues of circula- 
tion notes, has gone steadily on while the older banks have 
been retiring their circulation. Not since 1879 has there 
been any decrease in the number of national banks. The 
net increase in the number of banks in the year ending 
October 31, 1880, was 45, and in 1883 the number was 220. 


This number was not reached again until 1890, when the net 
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increase was 248. It has been less for the three years which 
have followed, but the number of banks on October 31, 1892, 
was 3,758, and the aggregate capital was 8693,868,665. 

The sensitiveness of the banking interest to changed con- 
ditions, and the element of elasticity which bank-note circu- 
lation is capable of adding to the currency have been most 
strikingly shown within the past year. There was some 
increase in the circulation, based upon bonds during the two 
years since August, 1891, but this increase was only $9,000,000 
during the last five months of 1891, and only 312.000,000 
more during the next year, to January, 1893. The increase 
during the first half of the present year, also, was only 
$7,574,448, but July and August have shown a wonderful 
expansion. The increase in circulation secured by bonds 
was $5,320,194 during July, and has already been $6,784,835 
during the first fifteen days of August. The latter figure is 
that of the notes actually issued. The bonds deposited to 
obtain new circulation have reached the amount of 314,452,- 
550, and the orders for new bank notes, for which bonds will 
be deposited when the notes are printed, if they have not 
already been, reach the almost unprecedented amount of 
$25.511,450 for fifteen days. 

The turning point in the aggregate circulation did not 
come as quickly as in the circulation based upon bonds, 
because of the reduction goiug on in the dead circulation 
which was in process of retirement while the live circulation 
secured by bonds was on the increase. The cancellations 
having come nearly to a standstill, the increased issue of live 
circulation shows in the totals, and these figures have ad- 
vanced from $178,614,535 on July Ist to $183,655,920 on 
August Ist, and $190,195,462 on August 15th. 

The rate of interest realized by investors on the four per 
cent bonds was at its lowest point in the quarter beginning 
with April, 1889. It was soon after this that the circulation 
secured by bonds reached nearly its lowest point, and became 


stationary. The value of bonds as an investment had been 
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falling since the beginning of 1885, when the process of re- 
tirement was attaining momentum. The value began to rise 
again towards the close of 1889, and reached a figure in the 
middle of 1890 which practically ended the retirement of 
bank-note circulation. The premium dropped from nearly 
121 to 116.75 during 1891, and the circulation secured by 
bonds advanced from $125,660,361 at the beginning of the 
year to $140,084,203 at the beginning of the next year. 

Such a sensitiveness te a slight change in the investment 
value of a bond shows upon what narrow margins the bank- 
ing transactions of today depend. The “double interest” 
which was supposed by the demagogues to be piling up such 
fabulous fortunes for the bankers proved an insufficient at- 
traction to keep their circulation afloat when the bonds fell 
off a fraction of a cent in paying value. It was only when 
the demand for currency began to grow that the issue of 
bank-note circulation again became profitable, and led to the 
large increase of the past few months. There is an oppor- 
tunity to make the banking system more responsive to the 
occasional demands for currency by increasing the propor- 
tion which the notes issued bear to the face value of the 
bonds. This was fixed at ninety per cent in the original 
act, with a just regard to the discount on bonds, but there is 
perfect security today in fixing it at one hundred per cent, 
and affording the banks an opportunity to increase their 
present volume of circulation by about eleven per cent. It 
would add but a minute fraction to their profits, but that 
fraction might turn the scale in favor of increased circula- 
tion when the country was most in need of it. 

This change of the law has been recommended by at least 
four successive comptrollers of the currency, and has several 
times been favorably reported upon by committees of Con- 
gress. It is now embodied in a bill under discussion in the 
Senate, and which seems likely to become a law. The ques- 
tion of thus increasing our monetary circulation through the 
national banking system becomes of greater importance than 
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heretofore, if the means of expanding the circulation which 
exist in the silver act of February 28, 1878, and the later 
act of July 14, 1890, are brought to an end. The repeal of 
the Sherman law will leave only two available avenues of 


increasing the circulation to keep pace with the growing 


pulation and volume of business in the country. Those 
ulation and vol f | tl t Tr} 


means are the importation of gold, which can be converted 
into gold certificates upon presentation at the Treasury, 
and the increase of national bank-note circulation. The 
latter device may not be adequate for a prolonged future, 
but it is likely to afford an element of growth in the volume 
of the circulating medium sufficient to enable Congress to 
deliberate, for two or three years if need be, upon the substi- 
tution of a simple and sound currency system for our present 
complicated and uncertain conglomeration of gold coin, silver 
coin, gold certificates, silver certificates, United States notes, 
Treasury notes, and national bank notes. 
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Syn opsis. ] 
CURRENCY REFORM IN AUSTRIA-HUNGARY. 
By Dr. JULIUS MANDELLO, 


BUDAPEST UNIVERSITY AND MINISTRY OF FINANCE, HUNGARY. 


The currency reform in Austria-Hungary is one of the 
most interesting problems with regard to the monetary sys- 
tem, because in all currency reforms which are described in 
the monetary history of our century there is no one to which 
the currency reform of Austria-Hungary can be compared. 

It is very important to note in the first place that currency 
reform in Austria-Hungary includes two widely different 
steps of financial evolution. The country has some hun- 
dred millions of florins of paper money, state notes, not cov- 
ered by any metal, and being by law a legal tender. The 
first part of the currency reform consists in the abolition of 
this paper money, and in beginning and continuing to pay 
cash, or metal money, for the state’s notes. As a second 


part of the currency reform, but very closely connected with 


the first part, is a change of the currency system. 

This currency reform is not only very interesting to the 
political economist aud to the man of jurisprudence, on 
account of the important economical changes which will 
follow this reform, and on account of the complicated judicial 
questions which are connected with the problem, but there is 
also a great field of work for the statistician. The history 
of money in Austria-Hungary cannot be understood without 
very complicated statistical tables, and it is quite a new 
problem to point out the relation between the value of the 
Austrian-Hungarian currency (so-called) and the price of 
silver since the year 1879, at which time the coining for 
private persons in the mints was stopped. ‘The statistical 
problem consists in the establishing of the supposed purchas- 
ing power of the Austrian-Hungarian currency in different 
times, a problem which needs a large collection of statistics 
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of prices. I hope to be able to submit to the International 
Statistical Institute tables built up partly from private mate- 
rial and partiy from material collected by the two ministers 
of finance in Austria and in Hungary, and I believe that it is 
not necessary to say a great deal about these tables, as I have 
always believed that statistical tables speak much more 
strongly to a scientific statistician than many printed pages. 
The only thing I presume to be necessary for understanding 
this collection of statistical material is to have a clear idea of 
the character of the Austrian-Hungarian monetary system as 
it has been established until recently and of the new feature 
which is to be established by the curreney reform. 

The history of the currency in Austria Hungary is a his- 
tory of disease, but it is only the last phases of this disease 
which interest us, and which began twenty-five years ago. 
Austria adopted at that time the pure silver currency system. 
It Was provided by law that for every pound of pure silver 
there ought to be coined forty-five florins, and this relation 
of measure is the basis of the monetary system. For differ- 
ent political and economical reasons the treasury was obliged 
to issue paper state money without any metal basis, and 
which was declared to be a legal tender. At the same time 
it was necesary to change in part the character of the bank 
notes. Austria-Hungary has only one bank (called the 
* Austrian-Hungarian” Bank, or formerly the * National 
Bank”) having the privilege to issue notes. This bank lent 


a good deal ‘of its credit to the state, so that at the time 


when the state itself issued 312,000,000 florins of state notes 
it would have been a case of impossibility for the bank to 
pay silver for the bank notes presented to it. It was there- 
fore provided by law that as long as the state notes we 


enforced the bank ought not to be obliged to pay back silvi 


for the notes presented to the bank officers, but that silver 


and state notes could be ultimately used. Resuming tl 
monetary situation, it was a pure paper currency systen 


grown up on a silver basis. 
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During the period from 1867 to 1878 the Austrian-Hun- 
garian money had always an agio against the silver money, 
but at the same time the price of silver in the whole world 
declined, and the difference between the value of a silver 
florin and a paper one became always less. Ultimately, there 
was no difference at all, but only for a short time. At this 
time (1879) the two governments decided that the free 
coinage of silver ought to be stopped in the mints for private 
persons, as the constantly declining price of silver gave an 
excellent chance to these people to make large profits at the 
expense of the community. In this way did it happen that 
the free coinage of silver was stopped in 1879, and there was 
ouly a limited amount of coinage by the two governments. 

Now begins the very interesting problem of the evolution 
of the value of the Austrian-[Tungarian currency quite or 
nearly independent from the value of silver quoted at the 
market. Really, the paper florin, and with them the few 
silver florins that had been in cireulation, now became a dis- 
agio. In regard to the silver question, Austria-Hungary 
Was in the same situation as is now to be found in the 
United States, 7. e., the circulating paper und silver money 
had a higher value than the silver for which it cireulated 
or which is contained in it. These different features 
had, from an economical point of view, borne an influence 
on the common events in Austria-Hungary. There were to 
be feared two things: First, that the value of money would 
constantly increase; and, second, that there would be rapid 
changes in the value of currency. 

These changes having their constant expression in the 
quotations of the foreigu markets, the statistical table of the 


Austro-Hungarian exchanges quoted in gold countries, or 


the quotations of gold exchange at the stock exchange of 


Vienna and Budapest, show perfectly this constant fluctua- 
tion in the value of the Austro-Hungarian money. On 
account of this fluctuation there is, in the first place, a specu- 


lative tendency to the whole business, and, in the second 
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place, a dependence of the countries with which Austria- 
Hungary has a strong commercial connection, these being all 
gold-standard countries. Austria-Hungary also being a state 
with many international debts, contracted in great part in 
gold, the state itself was constantly obliged to speculate in 
regard to paying the interest of its bonds. As, on the other 
hand, the whole economic situation of the two countries was 


very prosperous for the last twenty years, it was decided to 


change the state of the monetary system. It was decided to 
pay off the state paper money, and to issue for this purpose 
bonds. In the second place, silver not showing more of a con- 
stancy of value needed for a standard, international bimetal- 
ism, even if theoretically acceptable, being impossible at pres- 
ent for political reasons, Austria-Hungary decided to accept 
the monometalism and the gold standard, joining in this way 
its western neighbors and commercial connections. In the 
tables to be submitted it will be necessary to give a résumé 
upon subjects entitled as follows: — 

Monetary statistics at the year 1892. 

Description of the different laws establishing the new cur- 
rency. 

Description of the question to be solved concerning the 
relation between the new gold standard and the old paver 
standard. 

Criticisms of the statistical work done in regard to point- 
ing out the average quotation of this relation. 

Description of the state of transition. 

Actual results and statistical data down to the present state. 
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COMPARATIVE STATISTICS OF PRIMARY EDUCATION. 
By E. LEVASSEUR, 


ON BEHALF OF THE COMMITTEE OF STATISTICS OF PRIMARY EDUCATION, 


In 1889 the International Statistical Institute, in its ses- 
sion at Paris, appointed a committee to study the methods 
and results of primary education. 

The reporter, M. E. Levasseur, presented to the session at 
Vienna, in 1891, a report composed of two parts: (1) Ten 
chapters devoted to the study of primary education in Eng- 
land, Scotland, and Ireland; in Holland, France, German 
Empire (Prussia, Saxony, Bavaria, Baden), Switzerland, 
Austria, and Hungary, Sweden, and Norway; (2) Compara- 
tive statements upon the pedagogical organization, statistical 
methods and situation of education in the above-named states. 

M. Levasseur presents today on behalf of the sume cot 
mittee a second report, composed on the same plan, in which 
the following states are described : Spal I, Portugal, Rouma 
nia, Finland, United States, and the Argentine Republic. 

The data upon which this report is based have been pre- 
pared and sent to M. Levasseur by the directors themselves 
of the statistical service, who are nearly all members of the 
International Statistical Institute. That résumé, as regards 
the European states, is limited to the most characteristic 


facts. 


Number of public schools.. 
* private eee 
in 1880, of teachers in public schools 
" wee - ** private 
of pupils in public schools. 
6 private Leek ee Tee cece es 114,004 
Expenses for public primary education..... wee see, 20,149,974 pesetas. 
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PORTUGAL, 


1885-86. 
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1888 -89, 


I i a ees 5.384 5.339 
Of which are official schools 3,657 (3,825 
Number of tenchers.... 3.776 4,069 
pupils... Sik aia 236,936 237,783 
In 1883, expenses tor public primary education......... 564,667 nubréis. 
ROU MANIA. 

1872-73 1851-92 

Number of primary schools 2.401 304 
* teachers in the public schools.... “eu wee 2.480 3.038 1 

l 12,023 238 681 


pupils. 


' The number of teachers in private schools was 855 in 1872-73 ; it is not 


FINLAND. PUBLIC ScHooLs ONLY. 


given for 1801-92 


1873. 1891. 

Number of schools 40% 1,154 
* teachers. 408 1,385 
18,254 51.000 








2,815,000 marks! 
1 All the expenses are not included in this total. 


Taking into consideration the great importance of the 
American people, and the educational system in the United 
States, the chapter on the United States is much more devel- 
oped, The numerical data have been taken mostly from the 
Annual Report of the Commissioner of Education. It in- 
cludes briefly the history of primary education from the act 
of Massachusetts in 1642 to the present time, and indicates 
why the establishment of the free-school system and the gen- 
eral improvement and propagation of primary education are 
the one essential condition of American democracy. 

Then the reporter investigated (1) The administrative 
organization of education in some states, particularly in Mas- 
sachusetts, Rhode Island, and Illinois: (2) The courses of 


studies and nuiwwber of hours attributed to each course, accord- 
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ing to the chart exhibit in the World’s Columbian Expo- 
sition, by W. T. Harris; and, (3) The works of those ecol- 
lectors of public statistics, which are condensed in the most 
important Annual Report of the Commissioner of Education. 

That part of the chapter devoted to the results of the sta- 
tistical work states for each state or territory, for several 
years, the number of schools, teachers, pupils, ete., and for 
the United States the general yearly results since 1870. It 
would be suflicient to give in the present outline a summary 
of the accomplished progress, and extract some. statistics 


relating to three years, 1870, 1880, and 1890. 


Common Schools. 


Number of school houses... ........... 116,512 
Value of school property... ... £130.383,008 
Number of teachers, male. Tie 

female 

total... 230.225 286 503 
Expenses for salaries... .........20.+e0- 00s S37. 852.006 Sh5.042 972 
Total expenditure. . eo eT Te $03,396,006 S78 .094 087 
Number of enrolled pupils pees 6,871 523 
Average attendance painenaciieed 4,077 BAT 6,145,032 


VRBO OOD 


Od 62.3 


Attendance per 100 enrolled... ...... baw 
Average number of days of class in school.. 132.2 130.3 


Number of pupils in private schools....... 


In the United States, according to their populatic n, the 
proportion of enrolled pupils is ver) high, 22 pel 100 out of 
the total population are enrolled in public or private schools. 
Nevertheless. because the number of the class day s is limited 
(134). and the attendance, while crenuter than formerly, is 
only 64 per 100 in 1890, the result is that every pupil is, by 
average, attending school only 874 days. The proportion is 
much better in towns (190 class days, and 70 attending out 
of every 100 enrolled) than in the country (115 class days, 
and 62 attending). 

In the second part of his report, M. Levasseur Says that, 
as in most other matters of facts, so in educational statisties, 


un international comparison is very difficult to establish, aud 
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that this kind of comparison cannot be absolutely correct. 
The institutions are not the same everywhere, and the same 
names (or about the same by translation) do not cover the 
same things; so the common sehools in America are not 
exactly corresponding to ecoles primaires publiques in France, 
and much less to “inspected schools” in England. The en- 
rollment of pupils and the statement of attendance are not 
established upon the same system; the name da chef or maitre 
does not signify the same degree of science or the same pro- 
fessional attainments in all countries. 

Of course, the reporter concludes that the international 
statistics of primary education is an interesting subject of in- 
quiry, very useful, but practical only for pedagogues who 
know sufficiently the diversity of institutions; and that the 
results must be used only with caution. If one extract statis- 
tics from two statistical volumes published by two different 
states, and compare them without stating beforehand that 
they are really of the same species, he would be exposed to 
gross mistakes and false judgments. 

As the International Statistical Institute intends princi- 


pally to propose uniform rules in matters of public statistics 


and promote the statistical publications, the reporter ends his 


report enumerating the necessary data for the statistics of 
primary education, and inviting every civilized state to pub- 
lish, at least once in five years, an official record of statistics 
on this matter. That is a minimum requested by M. Levas- 
seur; but many states have not yet given it. The United 
States give much more; so, instead of looking to others as a 
model, they may be rather cited as an example. 

Two compurative tables, extracted from the second part of 


the report, are as follows: — 
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Year. States. Public Schools. 
19,498 


3,076 


1890 England and Wales 


1890 Scotland 
8,251 


Ireland 
Holland. 


Belgium.......+ 


1889 
1889 2,952 
am 


1800 


18) France. 67,359 


1886 0 ea 
SaxXOny..... 
Baden.. 


Bavaria .. 


1880 
1800 
1800 
1800 Austria 
Hungary... 
Ktaly .... vscscses 


Sweden 


1880 
1880 
1889 
1888 Norway 
1885 Spain.. 
Portugal 

Roumania........-- 
Finland 


United States ........... 


1889 
1892 
1891 


1890 


Year. States. Number of Pr 


4.341 
664 


yt 
sit 


1890 England and Wales 


1890 Scotland 
Ireland.......- 
Holland.......- 


Belgium.... 


1880 
1880 
1800 
1890 France. 
1886 Prussia.......+- 
1889 Saxony. 
1800 Bavaria 
1800 Switzerland.... 
1800 Austria... ...-.- 

Hungary......-++++ 
Italy ......cceees 


Sweden.... 


1&8U 
1889 
1889 
1888 Norway ...-.--++-++- 
1885 Spain 
1889 Portugal... 
1892 toumania 


1891 
1890 


Finland.... 
United States 


The conclusions are the same as th 


51,000 
12,697,196 


485 


Private ais 
Total. 


Schools. 


ipils. Observations. 


4 


6 


Only inspected schools. 
Only inspected schools. 


Only inspected schools. 


( nly public schools. 


Only public s¢ hools. 


Public schools only. 


238,681 


Public schools only. 


ose of the previous 


report. The Committee recommended to every state to pub- 


lish a statistical report on education at | 


east every fifth year, 
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and to define exactly in this report the meaning of the words 
school, class, teacher, pupil; to include in those statistics 
(1) Appropriations for the public schools (from state and 
other sources); (2) Number of primary schools (public and, 
if it is possible, private); (3) Number of teachers; number 
of pupils ; (4) Number of enrolled scholars who can read, for 
the countries in which this information exists. These statis- 
tics are to be regulated according to the definitions adopted 


at the Vienna session. 
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RESULTS OF RECENT INVESTIGATIONS ON 
PRICES IN THE UNITED STATES. 
By Pror. F. W. TAaussiG, 


HARVARD UNIVERSITY. 


In 1891 the Finance Committee of the United States Sen- 
ate Was instructed to gather information as to the course of 
prices and wages in the United States, the object in view 
being to secure authentic facts bearing on the effects of tariff 
legislation. In 1892 the first report of the Committee was 
presented, giving the results of an investigation as to retail 
prices immediately before and immediately after the passage 
of the Tariff Act of 1890. The second report of the Com- 
mittee, issued during the present year, treats of the course of 
wholesale prices, of wages, and transportation rates, for the 
half century from 1840 to 1891. It is with the results of 
this second investigation that the present paper is concerned. 

Virtually, both these reports may be regarded as publica- 
tions of the Department of Labor. The Senate Committee 
wisely put the task of collecting the desired facts and figures 
in the charge of that Department, and the skill and judgment 
of Commissioner Wright have yielded results whose import- 
ance and interest to the economist can hardly be overstated. 
Not only that, but the task of analyzing, digesting, and pre- 
senting the salient results was put into the trained hands of 
Prof. R. P. Falkner, whose introductory synopsis cannot be 
too highly praised. The whole report fills four large volumes; 
of these the first contains Prof. Falkner’s synopsis. Here 
economists will find much the greater part of the results on 
the movement of prices presented in so clear and so skillful 
a manner as to dispense largely with the need of consulting 
the detailed figures which occupy the later volumes. 

The investigation is probably the most complete and 
thorough that has ever been made in regard to the develop- 
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ment of prices. The wholesale prices of 225 articles were 
obtained from 1860 to 1891, and the prices of 90 of these 
articles was secured for the whole period from 1840 to 1891. 
There are returns of wages for 443 distinct series of laborers, 


covering 21 occupations, running from 1860 to 1891; while 


for 61 of these series returns were obtained for the whole 
period from 1840 to 1891. There are elaborate data as to the 


development of transportation rates by rail and water. There 
is hardly a phase of the economic history of the United States 
on which the economist will net find valuable material in this 
great collection. In the present paper I shall discuss only 
the results in regard to the development of prices, and even 
as to these can touch on some of the more interesting topics 
only. 

The first, and perhaps the most interesting point of all, is 
the method by which a general expression of the course of 
prices, from year to year, Was obtained. The familiar index- 
number method was followed by Prof. Falkner, but followed 
with exceptional skill and with some variations from the 
customary applications of it. In preparing the index num- 
bers the year 1850 was selected as a base, all prices in that 
year being indicated by the number 100. The selection of 
this year was due partly to the peculiar industrial conditions 
of the United States, and partly to the circumstance that 
many of the statistics could be carried back farther than 1860. 
It was a normal year, marked by prices neither much higher 
nor much lower than those of the years immediately before 
and after; it preceded the Civil War, giving a convenient 
standard for measuring the effects of the paper money issues 
of the War; it was the first year for which the figures were 
secured for the whole list of 223 articles. The prices for this 
year being, then, selected for the base, the prices for other 
years were indicated by their index numbers in relation to 
this standard. In averaging the index numbers, and so secur- 
ing the general index number for earlier and later years, two 


methods were followed: the method of simple arithmetical 
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average, and that of the average weighted or modified accord- 
ing to the importance of the articles. The mode in which 
the weighted average was used, and the extent to which the 
results so secured differ from those of the simple arithmetical 
average, are among the most important features of the investi- 
gation. 

The weighted average was applied by assigning importance 
to different commodities in proportion to their importance in 
the budget of expenditures of families of moderate means. 
In budgets gathered by the Department of Labor the items 
of expenditure of workingmen’s families for food, elothing, 
and other things were ascertained, and weight was given to 
the different commodities, in making up the general average, 
according to their importance in these budgets. This method 
of weighting differs from that employed by Mr. Palgrave and 
by some German economists, who assign importance to differ- 
ent commodities according to the part which they bear in the 
total expenditure of the whole community. The results of 
the two methods must be the same if the share which a par- 
ticular commodity had in the expenditure of the family type 
selected were the same as its proportion in the total expendi- 


ture of the community. But if the family type selected were 


that of the workingman, as in the Committee's report, it is 
probable that the results of the two methods would differ. 
Which is the better must depend upon the objects sought to 
be obtained. If a social object is had in view —if it is de- 
sired to learn whether the purchasing power of a workman's 
income has risen or fallen —the budget method is clearly the 
better. If the monetary problem alone is had in view —if it 
is desired to ascertain whether a given sum of money will 
buy more or less commodities at large — the method of im- 
portance according to general expenditure is the better. 
Another question of much interest in the technique of sta- 
tistics is that of the feasibility of carrying out the budget 
method. There are obviously great difficulties in ascvertain- 


ing what proportion of the expenditure of the workman's 


5 
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family goes to many of the articles whose prices are quoted. 
Prof. Falkner has met these difficulties with great skill. and, 
although he has been compelled to resort to suppositions and 
combinations of a somewhat artificial character, he has, never- 
theless, surmounted the practical difficulties of the budget 
method with a high degree of success. 

Turning now to the results secured by these two methods 
we find a surprising agreement. The main results are shown 
on Chart 1, where the two lines indicate, one, the general 
range of prices as ascertained by the simple arithmetical 
average; the other, the general range of prices as ascertained 
by the weighted average. They run together with remark- 
able closeness. During the years from 1840 to 1860 they 
diverge somewhat, the weighted average being lower than 
the simple average. The divergence may arise because the 
prices of a smaller number of articles were ascertained in this 
earlier period, and may be due to the fact that food, which of 
course affects the weighted average more than the arithmet- 
ical average, was then lower. But in the thirty years from 
1860 to 1891 the results are in remarkably close correspond- 
ence. The extraordinary rise in prices due to the paper 
issues of the Civil War comes out with dramatic force, while 
the fall in prices from the close of the war to the resumption 
of specie payments in 1879 is equally patent. After 1879 
there is first a slight rise, during the period of activity which 
set in with the year 1880, then a slow but fairly steady tend- 
ency to a fall. For further comparison with the United 
States prices the course of prices in Europe, according to the 
index number prepared by the late Prof. Soetbeer, and in the 
United States according to the present investigation, are 
shown on the second chart. The Soetbeer figures, it will be 


remembered, are computed from the arithmetical average of 


the prices of 114 articles, and may be fairly compared with 


the average similarly computed for United States prices. 
Another problem on which the report throws light, though 
not so much light as might be desired, is the relation of the 
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premium on specie to the general range of prices during the 
period of suspended payments. While the premium on specie 
may be taken for some purposes as a measure of the deprecia- 
tion of inconvertible paper, the real depreciation is measured 
by the general rise in prices over what they would have been 
under a specie standard. With that general rise the premium 
on specie may or may not correspond. For the purpose of 
illustrating the result on this point the course of the specie 
premium has been indicated on Chart I, and may be compared 
with the movement of prices as ascertained by the simple 
arithmetical average. Unfortunately, the comparison is not 
sufficiently complete. The prices ascertained and averaged 
are the January prices of each year; to make possible a direct 
comparison the line indicating the course of the specie pre- 
mium had therefore to be derived from the January quota- 
tions of gold for each year. But the premium on gold fluctu- 
ated so violently from 1862 to 1866 that these January 
quotations give us by no means an accurate picture of the 
course of the gold premium; and it is probable that the 
January quotations of prices during this period are similarly 
unsatisfactory as indicating the general movement of prices 
during these years of confusion. The comparison of the 
two therefore cannot be considered very valuable for these 
earlier years. After 1866, or 1867, the fluctuations both in 
prices and in gold premium were less abrupt. The January 
quotations of the two are more comparable and more trust- 
worthy as indicating the situation for the year, and the. lines 
of the Chart are more instructive. It will be seen that the 
gold premium sinks more rapidly than does the course of 
general prices. In other words, the real depreciation of the 
currency was then greater than the gold premium indicated. 
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Synopsis. | 
GEOGRAPHICAL CONCENTRATION: AN HISTORIC 
FEATURE OF AMERICAN AGRICULTURE. 
By Joun Hypkr, 


EXPERT SPECIAL AGENT IN CHARGE OF THE STATISTICS OF AGRICULTURE, 
ELEVENTH U. S. CENSUS. 


The agriculture of a country, the capabilities of which are 
so enormous that its annual production of a single cereal is 
measured by billions of bushels, and which in the ten years 
ending June 30, 1890, sold $5,639,203,272 worth of its agri- 
cultural products to other nations after supplying the require- 


ments of its own large population; a country whose climatic 


range extends from the sub-arctie to the sub-tropic, modified 


by the greatest lake system and two of the greatest mountain 
ranges in the world,and with a mean annual rainfall varying 
from 1.85 inches in its most arid region to 105.25 inches in 
its region of greatest precipitation ; a country occupied by so 
composite a people that in three of the greatest agricultural 
states in the Union, including the state that stands first in 
the production of wheat, the foreign-born element in the agri- 
cultural population out-numbers the native, while in another 
great agricultural state there are 156 negroes to every 100 
whites,— the agriculture of such a country necessarily pos- 
sesses many features of great interest. Among them is that 
tendency to geographical concentration which has always 
characterized the cultivation of many of the principal prod- 
ucts of the soil. Reference is not made to those limitations 
of the area of production which are imposed by the conditions 
of climate, as in the case of the sub-tropical products of the 
states bordering on the Gulf of Mexico, but only to products 
that have a wide climatic range, such as the principal cereals, 
tobacco, flax, hemp, hops, ete., the eultivation of which has 
always been distinguished by a more or less remarkable geo- 


graphical concentration. 
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Maize is cultivated to a greater or less extent from the 
most easterly county in the State of Maine to the most west- 
erly in the State of Washington, and from the valley of the 
Red River of the North to the confines of the Everglades of 
Florida, and yet at no agricultural census ever taken has 
there been less than 58.57 per cent of the total crop produced 
in what have been for the time being the four leading maize- 
producing states, while the proportion has been as high as 
52.36 per cent, and was 50.80 per cent at the last census. 
Of the total wheat crop of 1839, 61.52 per cent was produced 
in four states containing only 5.84 per cent of the entire land 
surface of the country. Fifty years later those states pro- 
duced only 15.66 per cent of the total, and four others, con- 
taining 11.01 per cent of the total land surface, produced 
$5.85 per cent of the total crop. Of the total production of 
oats in 1839 56.20 per cent was produced in four states, con- 
taining 5.84 per cent of the entire land surface of the country. 
In 1889 48.82 per cent was grown in four other states, con- 
taining 8.25 per cent of the total land surface. Although 
the enormous increase in the cultivation of oats between 
1879 and 1889 was more generally distributed over the entire 
country than the increase in any other important product, 
the percentage of the total crop of the country grown in the 
four states of largest production was even greater in 1889 
than in 1879. The concentration of the production of baa ley 
has been still more remarkable. In 1839 the State of New 
York produced 60.56 per cent of the total crop of the coun- 
try. Fifty years later the combined crops of the three states 
leading in the production of this grain constituted 58.95 per 
cent of the total, those of two other states increasing the pro- 
portion to 81.06 per cent. Barley has a very wide climatie 
range, its limit of successful cultivation extending farther 
north than that of any other cereal, while it can also be profit- 
ably grown in sub-tropical regions. Nevertheless, its produc- 
tion in the United States is practically confined to a few 


states, and always falls short of the demand. In 1889 over 
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one-half of the rye crop of the country was contributed by 
two states, and in 1889 the three leading rye-producing states 
of that time produced 38.92 per cent of the total crop. At 
six successive decennial censuses over 60 per cent of the total 
production of buckwheat has been raised in New York and 
Pennsylvania. In 1839 58.76 per cent of the total tobacco 
crop Was raised in two states. In 1889 the same states pro- 
duced 55.58 per cent, although this product has an exceed- 
ingly wide range of profitable cultivation. In 1849 the fom 
states producing the largest quantity of flaxseed raised 66.68 
per cent of the entire crop. In 1889 four other states, then 
leading, produced 80.06 per cent of the total. Hemp flour- 
ishes from the White Sea to the Mediterranean, and over 
extensive regions in three other continents, yet its cultiva- 
tion in the United States is almost entirely confined to ten 
counties in Kentucky, notwithstanding that the production 
is sufficient for the requirements of the country. In 1849 
12.63 per cent, and in 1889 51.22 per cent, of the total hop 
crop of the country was produced in New York. 

The tendency henceforward, however, will almost certainly 
be toward decentralization. The multiplied wants of a rap- 
idly increasing population, together with a general recog- 
nition of the advantages of mixed farming, have already 
greatly diversified the agriculture even of the newer regions 
west of the Mississippi River. Minnesota, which in 1889 led 


the entire country in the production of wheat, had its total 


cereal producing area of 6.297.044 acres more evenly dis- 


tributed among the different grains than was that of any 
other state in the Union. It is only a few years since, in the 
great wheat belt of North Dakota, it was impossible to pro- 


cure eggs, butter, cheese, or fruit that had not been brought 


hundreds of miles from some leading produce market, or some 
agricultural district that was not so completely given up to 
a single branch of the industry. Now all this is changed. 
The practical exhaustion of the public domain, the necessity 


+ 


—soon to become apparent —-of a more considerate treat- 
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ment of the soil on the part of the farmers of the western 
states, the establishment of agricultural experiment stations, 
and the extension of manufactures will contribute still further 
toward the diversification of agriculture. There will, how- 
ever, in all probability, continue to be certain localities given 
up almost entirely to the cultivation of particular products 
without possessing any especial advantages for so doing, 
either in the way of soil, climate, or facilities of transporta- 


tion. 
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Synopsis. ] 
THE COURSE OF WAGES IN THE UNITED STATES 
SINCE 1840. 
3y Carro_i D. WRIGHT, 


UNITED STATES COMMISSIONER OF LABOR. 


The data for this paper are taken from a report of the Com- 
mittee on Finance of the United States Senate, but they were 
largely collected by the Department of Labor, and therefore 
under my personal supervision. The statistics of wages 
include the rates of wages paid in nearly 100 distinct estab- 
lishments, covering 22 industries, for the period from 1840 to 
1891, inclusive. Only the general rates of wages as shown 
by the report of the committee referred to form the subject 
of the paper, but these statistics cover each year during the 
whole course of the period, so far as establishments could be 
found able to furnish pay-rolls for the whole period, or for 
any major part of it, and all the quotations given are taken 
directly from pay-rolls themselves. Of course, great difficulty 
arose in finding establishments which could furnish consecu- 
tive pay-rolls for all the years of the period comprehended, 
yet in a sufficiently large number of cases conditions favor- 
able to an accurate report were found to exist. There is, 
therefore, for the first time in this country, a continuous 
record of the rates of wages paid in the principal industries 
of the country for a long period of years. An exception to 
this statement is made by reference to the valuable work 
published in the Tenth Census, compiled by Mr. Joseph D. 
Weeks. 

Only nominal wages therefore are dealt with in the paper. 
To treat of the real or economic wages would have taken me 
too far afield. 

The method adopted for ascertaining the general course of 


wages is that of selecting a particular year as a basis for cal- 
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culation, and the year selected is 1860, as that represents 
more nearly than any other in the whole period a normal 
year. All quotations in all the industries reviewed are, for 
1860, put at 100. Fluctuations each side of 1860 are there- 
fore represented by fractional parts of 100, as, for instance, 
if a man received $1 per day in 1860, which has been repre- 
sented by 100, and in 1885 he received $1.75 per day, then 
the entry for 1885 would be 175; and if in 1840 he received 
87 cents per day, the entry for comparison with 1860 would 
be, for 1840, 87. This simple method was adopted by the 
Senate Committee on Finance, and all the calculations in 
their report made in accordance therewith. The same method 
was adopted in making comparisons as to prices of commodi- 
ties, the committee having in mind always the relation which 
each principal article bore to the total consumption. 

The various individual statements relative to industries 
and localities are taken up, showing the course of wages since 
1840. These need not be reported in this abstract, hut as a 
general conclusion of the paper, so far as wages are concerned, 
the following table represents, on the basis already described, 
the results for all the industries : — 
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RATES OF WAGES FOR 52 YEARS — RELATIVE WAGES, BY INDUSTRIES. 


GENERAL AVERAGE OF WAGES. 
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RATES OF WAGES FOR 















52 YEARS — RELATIVE WAGES, BY INDUSTRIES.—Concluded. 






GENERAL AVERAGE OF WAGES. 
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To show the relation of wages to prices through the same 
period, the following table, based on various methods of com- 


> 


putation, is introduced for the prices of articles: — 


RELATIVE PRICES IN EACH YEAR, 1840-1891, FOR ALL ARTICLES GROUPED 
BY DIFFERENT METHODS. 


All articles All articles All articles All articles 

averaged averaged averaged averaged 

according according according according 

. to impor- to Impor- 7 to impor- to lmpor- 

All articles then, am i tance, on All articles tan “ty r- tance,come- 

simply tain expen- prising Year. simply 

averaged, ditures per 
being con- it of being con- cent of 

sidered total ex- sidered total ex- 

uniform. penditure. uniform. | penditure. 


tail expen- prising 
averaged. ditures 638.60 per 


116. US. ve. A 187.7 
115.8 98, . 7 . 5 165.8 
107.2 93.: By nt. 173.9 
101.i 
101. 
102.! 
106. 
106.5 
101. 
98. 
102.3 
105.$ 
102.7 
100 

112.! 
113 

113. 

1124 
101. 

100.2 
100.0 
100.6 
117.8 
148.6 
100.5 


216.8 





By the foregoing table it will be seen that, under what- 


ever method, prices fell on the average about 5 ] er cent from 
1860. As wages had increased to a very large percentage 
during the same period the relative purchasing power of 


wages, as indicated by the rates paid, becomes clearly appar- 


ent. 
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RECENT RESULTS IN RAILWAY STATIS- 
TICS IN THE UNITED STATES. 


By Henry C. Apams, Pu.D. 


SOME 















STATISTICIAN INTERSTATE COMMERCE COMMISSION. 






The year 1887 marks a new period in the development of 
railway statistics in the United States. Previous to this 






time all official statistics, except those of the Census Office, 





were collected and compiled under the authority of the Rail- 





way Commissioners of the various states. As might have 





been expected, the requirements of the several states were 





not harmonious, nor was it possible for any state to carry its 





line of statistics very far. 

Under such cireumstances the first effort of the Division 
of Statistics, created by the Interstate Commerce Commission 
in the fall of 1887, was to establish uniformity in the nature 






and scope of questions asked of railways, and it is one of the 





most promising features of railway statistics in this country 





cent’ 


that by far the larger number of state railway commissions 





have adopted the form for anuual report of carriers, drawn up 





by the Interstate Commerce Commission. Many other steps 






have been taken toward the establishment of uniformity, the 






most fruitful being those which brought the Statistical Divis- 





ion in direct contact with the auditors of the various rail- 





ways. The ideal condition for the collection of railway sta- 





tistics would be one in which accounts of all railways are 





grounded on a uniform system of book-keeping. This ideal 
has been constantly held in mind, and the Statistical Division 
has always endeavored to work in harmony with the American 







Railway Accounting Officers’ Association, an association hav- 





ing for its chief aim the attainment of uniformity in methods 






of accounting. The Executive Committee of this Associa- 






tion is at present engaged upon the final revision of the 






classification of operating expeuses, the underlying principles 
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of which have been already adopted by the Railway Com- 
missioners of the several states. Mention is made of these 
facts to show the direction in which the railway statistics are 
moving in the United States. 

Confining my remarks to the Interstate Commerce Com- 
mission, the entire attention of the Statistical Division has 
not, however, been addressed to the development of a more 


perfect form of report and of accounts. <A few steps have 


been taken in what primarily may be termed “scientific 
investigation.” Although the character of the Commission 
and the limited funds at its disposal have prevented it from 
entering upon many investigations of great promise, the 
barrier to progress occasioned by the small amount of money 
assigned to the Statistical Division has been in part overcome 
by the fact that the Superintendent of the Eleventh Census 
considered it wise to place the Division of Transportation 
under the direction of the Statistician of the Interstate Com- 
merce Commission. This has resulted in making the two 
offices, to a certain degree, supplemental to each other. I 
speak of this because tlie line of facts to which I purpose call- 
ing your attention are in part the work of the Census Office, 
and as they have not yet been formally published it is appro- 
priate to make special mention of the source from which they 
come. 

In 1890 the first attempt was made to classify railway sta- 
tistics by territorial groups. The necessity of some classifica- 
tion of this sort will be readily recognized. In a country 
which extends from the Atlantic to the Pacific,and from the 
Great Lakes to the Gulf; which has all varieties of climate; 
which produces cotton, tobacco, rice, meats, wheat, corn, and 
all other cereals with equal facility ; which contains all the 
minerals and nearly all the woods; which has developed 
manufacturing in all of its forms, and in which manufactures 
are highly localized ; and, lastly, which is more perfectly sup- 
plied with railway facilities than any other country in the 
world (the great variety of its industries and extent of its 
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territory taken into account);— in such a country, I say, an 
average of any line of facts cannot be regarded as a type of 






anything in particular, because the facts from which the 





averages are deduced are too various, and contain too many 





anomalous units. To show that this is true I insert here a 
table taken from the Report of Railway Statistics for the year 
1890, published by the Interstate Commerce Commission, 






giving for the various groups into which the territory of the 






United States is divided certain averages fundamental in rail- 





way statistics.) (See next page.) 
It requires but a glance at this table to perceive how 






large a class of statistical problems present themselves for 





consideration. Each column in the table suggests a separate 






problem. Without speaking specifically of each set of facts, 


5 





however, I desire to call your attention to the average revenue 










' The territerial groups referred to in the table may be roughly described as follows :— 
GrocP L. This group embraces the states of Maine, New Hampshire, Vermont, Massa- 





ehusetts, Rhode Island, and Connecticut. 

Group LL. This group embraces the states of New York, Pennsylvania, New Jersey, 
Delaware, and Maryland, exclusive of that portion of New York and Pennsylvania lying 
west of a line drawn trom Buffalo to Pittsburg via Salamanca, and inclusive of that por- 
tion of West Virginia lying north of a line drawn from Parkersburg east to the boundary 






of Maryland. 
Grovp IIL. This group embraces the states of Ohio, Indiana, and the southern Peninsula 
of Michigan ; a!so that portion of the states of New York and Pennsylvania lying west of 





a line drawn from Buffalo to Pittsburg via Salamanca. 
Group IV. This group embraces the states of Virginia, North Carolina, South Carolina, 
and that portion of the state of West Virginia lying south of a line drawn east from Park- 







ersburg to the boundary of Maryland. 

Group V. This group embraces the states of Kentucky, Tennessee, Mississippi, Alabama, 
Georgia, Florida, and that portion of Louisiana east of the Mississippi River. 

Group VI. This group embraces the states of Illinois, Wisconsin, lowa, Minnesota, the 
Northern Peninsula of the state of Michigan, and that portion of the states of North 
Dakota and South Dakota and Missouri lying east of the Missouri River. 

Group VIL. This group embraces the states of Montana, Wyoming, Nebraska, that por- 
tion of North Dakota and South Dakota lying west of the Missouri River, and that portion 
of the state of Colorado lying north of a line drawn east and west through Denver. 

Group VILL. This group embraces the states of Kansas, Arkansas, that portion of the 
state of Missouri lying south of the Missouri River, that portion of the state of Colorado 
lying south of a line drawn east and west through Denver and the territories of Oklahoma 
Indian Territory, and that portion of New Mexico lying northeast of Santa Fe. 

Group IX. This group embraces the state of Louisiana, exclusive of the portion lying 
east of the Mississippi River, the state of Texas, exclusive of that portion lying west of 
Oklahoma, and the portion of New Mexico lying southeast of Santa Fe. 

Group X. This group embraces the states of California, Nevada, Oregon, Idaho, Wash- 
ington, and the territories of Utah, Arizona, and that portion of the territory of New 


















Mexico lying southwest of Santa Fe. 
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SUMMARY OF SELECTED ITEMS, BY GROUPS. 


; Mer : 
Gross Operating Locomo- ; : Passenger Freight 
: . : : : Employed : , 
Territory Earnings | Expenses | tives per 100 Mileage Mileage 
: . : er , , 
Covered. | perMileof per Mileof 100 Miles A lesog | PCF Mile of | per Mile of 
s1es O 


Line. Line. of Line. ; Line. Line. 
Line. 


Group I $10,444 $7,075 28 233,530 
Group IT... 15,829 10,275 16 183,121 
Group III.... 7,785 5,322 : } 85,572 
Group IV... 4,279 2,886 : 378 43,039 
Group V...... 4,945 3,278 46,869 
Group VI... 5,195 3,324 H B5f 50,059 
Group VII... 5,128 3,007 : 328 46,148 
Group VIII.. 4,056 2,613 : 37,027 
Group IX.... 4,331 3,278 33,561 
Group X..... 5,836 3,871 { 2h 67,196 
United States 6,725 4.425 g 75,751 


: . Value of Railway 
Per Cent of 


Freight 
Earnings 


Revenue rR Per Cent of Property per Mile 
tevenue lesbian a 

a per Passen- Passenger of Line, Computed 
erritory 


Covered. 


per Ton Earnings 
per Mile. to Total to Total 
Earnings. 


ger per at 5 per Cent on 


Mile. Basis of Earning 


Earnings. Capacity. 


Group I 912 wOte fl 51.36 $57,867 
Group II 2.028 82% 27.3% 70.28 107,741 
Group III . 2.19 695 28.7: 69.35 45,941 
HPCE TV «0. occvcccs 2.48 ‘ 30. 66.93 25,177 
COED VV acc cccccees 2.46% -06 29.16 67.77 30,206 
Group VI 2.226 96 26.2 70.97 36,406 
Group VII 2.452 36 27.46 71.19 38,136 
Group VITII......... 2.268 B Ey 25. 69.99 27,168 
Group IX... 2.58 30% 23.4 74.42 

GOOD Zh... on cece sees 2.3 65 34.85 61.74 

United States....... 2.16 of 29.: 68.23 


per ton per mile in the several territorial groups, which varies, 
it will be observed, from .695 cents in Group III to 1.661 
cents in Group X. Are there any figures at command which 
serve to explain in any degree this variation? It is this ques- 
tion to which I now invite your attention. 

The factors generally accepted as determining railway 
charges are: physical characteristics of railways, the commer- 


cial condition under which transportation is carried on, and 
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the competitive condition to which railways are exposed. 
To measure the relative influence of these elements presents 
a practical problem of the utmost importance, and at the same 
time a scientific problem which commands the interest of 
statisticians. It is, indeed, the peculiar function of statistics 
to solve such a problem. 

The importance of physical characteristics, the most siguifi- 
cant of which are eradients, curves, and distance from coal 
supply, has been greatly overestimated, and it has been one 
of the results of recent railway statistics in this country to 
show that engineers have committed the error of laying too 
great stress upon curves and grade. I need not dwell upon 
this fact, for a glance at the average receipts per ton per mile 
for the ten territorial divisions, and a mental review of the 
relative difficulty in railway construction in them, will con- 
vince one that physical characteristics of lines cannot exert a 
great influence upon railway rates. We may then pass this 
factor without further consideration. 

Under the head of commercial conditions, under which 
transportation is carried on, there are included quite a num- 
ber of distinct and varying factors. Speaking generally, these 
are density and character of population served by railways, 
and the amount, density, and character of freight hauled. 
All these factors are capable of comparative measurement. 
Omitting, for the moment, the kind of freight peculiar to the 
various groups, the facts which throw light upon their eom- 
mercial character are presented in the following table, which 
shows for each group the number of miles of railway, the 
population, the number of miles of line per 10,000 inhab- 
itants, the number of miles of line per 100 square miles of 
territory, the amount of traffic measured in tons, the amount 
of traffic per inhabitant measured in ton miles, the density of 
trattic, the density of load, the average haul per ton as re- 
ported by the roads, and the percentage of freight received 
from connecting lines, and consequently calling for no loading 
expenses. ‘There is also added to the table the rate per ton 
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per mile for each group, being the figures that are to be ex- 
plained. 


SUMMARY S'IOWING COMMERCIAL CONDITION UNDER WHICH RAILWAYS 
WERE OPERATED, BY GROUPS, FOR YEAR ENDING JUNE 30, 1890. 


Per Cent 

- Ton ‘ Freight 

Ton Miles Mil Number Average Recs i d 

. er MALES > on seCeIVe on 

Territory Covered. per of Tons Haul ; per Ton 
’ . per Mile . ,. = from 

Inhabitant. in Train. per Ton. per Mile. 


Revenue 


of Line. Connecting 


Lines, 


Group J... sccvcece 383,505 122.29 69.04 51.00 
ree 1,348,107 218.26 96.59 52.00 
Group III 793,763 217.58 120.94 57.00 
Group IV ‘i 57s 330,981 161.92 170.20 37.00 
SN. Fic ctnccwcccs 304,936 138.49 107.11 38.00 
Group VI 376,403 148.29 155.40 24.00 
Group VII......... 269,866 150.28 167.83 47.00 
Group VIIL......... 243,753 148.49 72.01 45.00 
Group [X........... 245,732 123.70 224.08 36.00 
Group X... 191,806 123.04 193.55 27.00 


Total, United States 487,245 175.12 119.72 48.00 


Nutnber of Number of 
Miles of Miles of 
Line per Line per 100 

10,000 Square Miles 

Inhabitants. of Territory. 


Number of 
Millions 
of Tons 
Carried. 


Miles of Popula- 


Territory Covered. : 
y 
Line. tion. 


og eee 4,700,745 12.06 11.09 41.25 
Group IT, 18,613.82 13,767,388 13.52 17.18 240.58 
Group III - 21,718.27 8,394,816 25.88 17.25 137.20 
SPO BY oc svccccnscess 9.032.08 4,945,827 18.28 6.49 16.84 
BORD V.nccsescsceccoe| 96,605.08 9,059,032 20.59 6.22 45.20 
Group VI.. 37,463.44 10,263,750 36.52 10.07 92.51 
BOOED VEL. cncccssccces 8,886.93 1,433,888 62.02 2.15 14.16 
Group VIII <a 20,355.20 4,919,929 41.45 5.57 30.00 
Group IX 9,854.18 2,976,630 33.16 3.04 8.76 
Group X....... 2,160.37 2,339,566 52.18 1.60 10.04 


Total, United States,...| 163,597.05 62,801,576 


A word of explanation may be necessary for the correct 


interpretation of the figures in the columns headed: The 
Average Haul per Tou, and Percentage of Freight Calling 
for no Loading Expenses. The average haul per ton for eac! 
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group is determined by dividing the aggregate of ton-mileage 
in each group by the total number of tons reported as carried. 
For each group taken by itself the averages of the table are 
correct if the figures are properly interpreted. For the United 
States as a whole, however, the true average haul per ton is 
220 instead of 119 miles. The figure 119 is obtained by 
dividing the total ton-mileage by 636 millions of tons of 
freight, which is the aggregate of freight carried, as reported 
by all the lines. A classification of this freight has been 
made in the Census Office from which it appears that only 
330 millions is taken up by the roads at their stations, the 
remainder being received from connecting roads. This shows 
that the true basis of railway operations is much nearer 330 
millions of tons than 686 millions of tons, and that this 
figure should be accepted as the divisor in determining the 
average length of haul for each ton in the United States. 
The significant fact, so far as the cost of transportation is 
concerned, is that tonnage received from connecting roads is 
usually the occasion of no loading expenses, and, in the last 
column of the above table, I have made an estimate of the 
proportion of freight calling for no loading expenses in each 
of the several groups, using as the basis of this estimate the 
amount of freight reported in each group as originating on 
the line of the company making report, and the amount 
reported as received from connecting lines. With this expla- 
nation the figures in the above table may, I believe, be easily 
understood. 

An expert might, perhaps, be able to read from a large 
number of averages in the above table the statistical law 
which they contained. In order, however, to render this 
task more easy I have subjected the most important data to 
a different arrangement. ‘Thus, the table next inserted shows 
the order in which the several groups stand when arranged 
according to a plan of progression. For the purpose of expla- 
nation it will be observed that in the column headed * Reve- 
uue per Ton per Mile,” the groups are arranged in order, 
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beginning with the group which shows the smallest and end- 
ing with the group which shows the largest revenue per ton 
per mile. In the other columns the order of progression is 
inverse to the density or quantity or significance of the factor 
considered. 

The first fact which a consideration of the above table 
impresses is the remarkable coincidence between density of 
traffic and the number of railways per 100 square miles of 
territory, as shown by the order in which the groups arrange 
themselves in the second and third columns. Upon the basis 
of this exhibit one may with confidence assume that density 
of traffic and railway facilities are interchangeable terms. 

Further observation discloses a certain degree of uniformity 
in the recurrence of the remaining items, and in their assign- 
meut to the revenue per ton per mile. To indicate this I 
have connected by lines several of the groups in the various 
columns of the table. Thus it will be observed that Groups 
II, 111, V, 1X, and X exhibit a fair degree of uniformity in 
the order in which they appear in the several columns of the 
table, so much so, indeed, that we are authorized to lay down, 
at least hypothetically, the law that railway charges vary 
according to the commercial conditions implied by the density 
of traffic, density of load, and exemption from loading ex- 
penses. 

Of the groups which vary froin this rule it will be observed 
that Groups 1V and VI vary on account of the item, exemp- 
tions from loading expenses. Iu Group VI, for example, 
which in density of traffic and density of load stands third in 
order, one would be justified, ] think, in saying that it would 
also stand third in revenue charges were it not for the high 
average of loading expenses which the railways of this group 
sustain. Group I, that is to say, the New England states, 
exhibits the greatest fluctuation, but the railways in this 


group in every particular stand apart from the railways of 


the other parts of the country. They are the only railways 
of the entire country which depend largely upon passenger as 





81] Railway Statistics in the United States. 509 


compared with freight traffic, and they are also exempt, in 
large measure, from the competition to which other roads are 
exposed. 

Group VIII shows a lower rate per ton per mile than 
might have been expected, while Group VII may be accepte d 
as conforming fairly well to the general rule, if it be noticed 
that because roads of this group do not show either density 
of freight or density of load, the high relative charge for load- 
ing can bear but slight relative importance. 

There is another very important commercial condition not 
represented in the above tables which must be noticed. 1 
refer to the character of the freight carried by the railways 
of the various groups. In the following table, presented by 
courtesy of the Census Office, the total freight carried by the 
railwavs of the United States during the year 1890 is classi- 
fied as products of agriculture, products of animals, products 
of mines, products of forest, manufactures, merchandise, and 
miscellaneous. 

SUMMARY EXHIBITING THE FREIGHT TRAFFIC BY COMMODITIES OF THE 


RAILROADS OF THE UNITED STATES IN THE YEAR ENDING 
JUNE 30, 1890. ALL GROUPS. 


Commodities. Totals for United States. 


Freight 
Receiv ed 


Freight , = 
0 ‘ from Con- Unsegre Total . 
riginat- ; er 
" necting gated Freight : 
Cent. 


ing on all Pa ‘ 
<a Lines and Tonnage. Tonnage. 


Other 
Carriers. 


Roads. 


Tons. . . s. 
PL satnbaeed0sndes> one 274,112,866 258,! 70%, : 100.00 


Products of agriculture.....| 28,865,536 041,868 

$ animals.. eocee| 30,497,285 80,709 

* mines.. ocoee! 129,977,648 5,244,078 

 forest.........-| 32,674,105 21,714,792 

Manufactures..............| 37,093,806 34,929,004 

Merchandise... ... 12,046,615 200,392 
Miscellaneous (commodities 
mentioned above)... .... 
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The Census Office made a computation similar to the one 
presented in the above table for the United States for each of 
the territorial groups. In place, however, of producing these 
figures entire there will be found in the table on next page 
a statement of the aggregate number of tons carried in each 
group, and the percentage of each class of freight to this ag- 
gregate. There is also inserted a map of tle United States 
which makes a graphic exhibit of these data. 

Unless one’s attention has been called to an analysis of 
railway freight, he will, I venture to say, be somewhat sur- 
prised at the above presentation. The average rate per ton 
per mile on all the railways of the United States is .860 cents. 
We have already discovered one reason for this apparently 
low rate in the fact that the average haul per ton is 220 miles, 
and now another reason for this low rate appears in the fact 
that by far the greater per cent of freight is low grade freight. 
Thus, agriculture, animal products, mines, and forests account 
together for nearly 75 per cent of total freight carried. Mines 
supply the railways with nearly 50 per cent of their total 
traffic. 

The problem which we have set before us, however, per- 
tains to the relative rates in the various groups, rather than 
the actual rate in the United States as a whole, and, without 
making a particular analysis of the freight carried in each 
group, a casual glance will show that this is a very important 
elemeut in the making of rates. In Group II over 60 per 
cent of the total freiglit is the product of mines, and in 
Group III over 40 per cent, but in Group III forestry, agri- 
culture, and animal products, low class freight, show a higher 
percentage than in Group II. This, taken in connection 
with the fact that Group III is most favorably situated of 


any group in the country as regards expense of loading, and, 


also, with the fact that railways within this group running 
north and south are heavily loaded with mineral products in 
both directions, fully explains why the average receipts per 
tou per mile are lower than in any other group. It is possi- 
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ble, also, that the competition which the railways of this 
group sustain with lake traffie has something to do with its 
low rate, although my personal opinion is that lake traffic is 
a less important element in forcing down railway rates than 
is commonly supposed. The truth is that steam vessels have 
forced sailing vessels to the wall, and the railways have 
captured the steam vessels. 

I shall not extend this paper for the special analysis of the 
traffic of each yroup, but T cannot refrain from calling your 
attention to group TV. It is somewhat surprising that the 
receipts in this group are lower than in all other groups, with 
the exceptions ef Group IT and Group III. There is noth- 
ing in the commercial conditions to justify such low rates, 
and it is quite likely that this group is influenced more 
largely by water competition than any other in the United 
States. 

This paper must be regarded as a contribution to the solu- 
tion of the problem of railway rates. It certainly is not con- 
clusive respecting them. It is believed, however, that it 
follows the logical order of treatment in that it endeavors to 


give a comparative measurement of the commercial condi- 


tions under which railway traffic is carried on, assuming that 
what, in this manner, cannot be explained must be referred 
to the financial condition of the various railways, and to the 
competitive conditions under which they are operated. The 
facts which it contains are the latest contributions to railway 
statistics in the United States. 

I cannot close, however, without the suggestion that a 
schedule of rates which holds in mind the commercial and 
industrial interests of the public must adjust itself to the 
character of the industries whose products the railways carry. 
An investigation into the localization of industries, and the 
amount of various kinds of traffic originating in the several 
sections of the country, should be the basis upon which rail- 


Way rates are adjusted. 
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THE CONDITION AND NEEDS OF STATISTICS OF 
MARRIAGE AND DIVORCE. 


sy Rev. Samvuer W. Dike, LL.D., AUBURNDALE, Mass. 


This paper will offer some suggestions from the point of 
view of a student of the social problems of Marriage and 
Divorce. I am at present unable to carry out my original 
intention of presenting with it an exhibit of just what is done 
in the official statistics of various countries and states, 
together with a table showing the movement of marriages 
and divorces for the last twenty-five years. The great 
courtesy of many chiefs of European bureaus of statistics has 
supplied me not only with their recently published reports, 
but in most instances with the latest returns in manuscript. 
I am also under the greatest obligation to these officials for 


useful answers and suggestions in response to inquiries 


regarding the present condition of their statistical work in 
this particular field, and the improvements which they think 


should be made in it. 

The importance of statistics of this class needs no argu- 
ment. Statistics of Marriage and Divorce find their justifica- 
tion in their relation to the family, since they note its forma- 
tion and dissolution. Those relating to marriage have, as a 
rule, been longer and more widely collected in Europe than 
those of divorce. In the United States statistics of divorce 
were collected in only a few states until the investigation, 
which was the basis of the Report of 1889, was made. These, 
as regards the number and some other leading facts, were prac- 
tically complete for twenty years. But the statistics of mar- 
riage could be gathered for only a few states, and, unfortu- 
nately, at present only twenty-one states make any provision 
for the returns of marriages to any state officer, and but nine 
furnish statistics of divorce. 

Among those who have studied the moral and political 
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aspects of divorce, Von Oettingen and Woolsey collected 


statistics for comparative study. But the paucity of oflicial 
statistics and obstacles in the way of private research greatly 
restricted their laborious efforts. Sig. Bodio and M. Bertillon 
were the first among official statisticians to do important 
work in bringing together the divorce statistics of various 
countries. <A few years later Mr. Wright, the Commissioner 
of Labor of the United States, acting under a special instruc- 
tion from Congress to undertake the task, collected from 
original sources complete statistics of the fundamental facts 
concerning divorce in the United States for the years 1867-86 
with such statistics of marriage as were available. He also 
brought together, chiefly from the original sources, the statis- 
tics of both marriage and divorce in most European countries 
and Canada. The value of this work was greatly increased 
by the analyses of the laws relating to those subjects so far as 
legislation throws light upon the statistics. 

The work of Mr. Wright, in a volume of 1074 pages, 
brought together a vast amount of material for the study of 
the social and legal aspects of the problems relating to Mar- 
riage and Divorce, which, in the United States at least, have 
become of the greatest importance from the easy conditions 
of marriage and divorce, the great number and rapid increase 
of divorces, and the conflicting character of our state laws. 
Its value is already seen in the abandonment, for the present 
certainly, of the plan of uniform law through an amendment 
of the Constitution of the United States, for the experiment 
of uniform legislation by the coédperation of the state legisla- 
tures. For the Report showed that the facts regarding migra- 
tion for divorce were almost the reverse of the popular opin- 
ion. But beyond this it has advanced statistical study of the 
subject in a way that shows the need of carrying the investi- 
gation in this country still farther, and the value of statistics 
for comparative study upon its subjects in all civilized coun- 
tries. Anyone who carefully looks into the matter can hardly 
fail to see that the tendencies of the laws on marriage and 
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divorce, amid all their variety, have already been converging 
towards the adoption of certain common principles and points, 
and that the growing intimacies of the nations will lead to 


oD 


greater uniformity. The statistics of Japan, the numbers of 
whose marriages and divorces are now reported for the seven 
years 1884-90,* and the fact that the swift movements of that 
people towards Western civilization are being made while its 
domestic institutions are not yet brought under public law, 
and the significant changes in the divorce laws of Australia 
and France, with the wide spread disposition to challenge 
traditional authorities and conclusions, will all tend to in- 
crease the demand for the investigations and reports of the 
statistician. 

On these subjects the student of social problems and the 
legislator and reformer will be best aided if each statistical 
office will use its resources for the collection and presentation 
of all the facts within its own field. Uniformity of method 
and form are desired rather than uniformity in the points 
included within the investigation, for everything has its value. 
The omission of a single point for a year or two may greatly 
disturb the student, or take away his only source of exact 
information on that particular point. The tabulation of first 
marriages, by age and sex, for a long period, for example, 
enables him to detect the difference in the comparative in- 
crease of the age at which the two sexes marry. Or the 
returns of deaths may give conjugal condition and thus show 
the number of marriages dissolved in a year by death as well 
as the death rate among the married and divorced. 

The material for statistics of marriage, and generally the 
statistics themselves, in most European countries are so very 
nearly complete as to require little notice. Names, place and 


* These are as follows :— Year. Marriages. Divorces. 
1884 287,842 109,905 
1885 250,407 113,565 
1886 315,311 117,964 
1887 334,149 110,859 
1888 330,246 109,175 
1889 340,445 107,478 
1890 325,141 100,088 
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date of birth, the past residence, and sometimes the intended 
residence, the age, number of the marriage and previous con- 
jugal condition, religious faith, occupation or social position, 
are generally required in the original returns. The preva- 
lence of the obligatory civil marriage, and the restrictions 
upon the jurisdiction of the clergy and civil officers, make 
exact and complete returns comparatively easy. 

But in the United States the registration reports of only 
six or eight states are sufficiently full in detail or complete in 
returns to be entirely trustworthy, and about as many more 
are approximately complete. Only twenty-one states in 1886, 
as already mentioned, provided for any returns of marriages, 
and, as the report of Mr. Wright says, * These returns, as a 
rule, however, give but a few facts relative to the persons 
married, and these facts that are given are not identical, and 
are compiled sO carelessly as to be nearly worthless.” And 
he adds, * This report shows conclusively the necessity of 


complete records of marriages celebrated.” The Massachu- 


setts reports, which other states have followed, and those 


from one or two more, have generally been well made. But 
our separation of church and state, though curiously permit- 
ting the clergyman to be a civil officer for the purpose of 
celebrating marriages, has allowed us, quite unnecessarily | 
think, to omit all attempts to report the religious faith of 
those married. We have asked the occupation, but rarely 
tabulate the facts regarding it, and we never inquire into 
economic condition or other facts of social standing. If the 
time, place, and cause of tlie dissolution of the former mar- 
riage were required of all who marry a second time we should 
get sociological material of great value. The practice in 
Germany, and some other countries of Europe, of having 
each dissolution of a marriage, whether by death or divorce, 
reported and entered upon the original record of the mar- 
riage renders bigamy Cusy of detection. 

In statistics of divorces or separation we should have, 


where practicable, the age of the parties, their nationality, 
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race, religious faith, occupation, and perhaps economic con- 
dition, residence by town or city, year and month of mar- 
riage, of application and decree of divorce, the number, age, 
and sex of the children of the parties, the dates and causes of 
the dissolution of all earlier marriages, as well as the sex of 
the applicant, the grounds on which the divorce or separation 
is sought and granted, and the number of applications refused. 
In the United States the length of the entire residence within 
the state where the divorce is granted, and the facts as to 
service of notice upon the defendant, should be ascertained. 
Then the statistics of pauperism, crime, insanity, and suicide 
should so report conjugal condition that the number of 
divorced who fall within these classes can be discovered. 

So far as practicable I would have special investigations in 
marriage and divorce carried on to supplement the results of 
the ordinary periodical statistics. The divorces of Sweden, 
Belgium, and France are already reported for long periods of 
time. If these could be supplemented by figures running 
back for a long time in some other countries, and in some of 
the United States, we should get a good deal of light upon 
the relation of the movement of divorce to the great political, 
economic, and social changes of the period. Specpal inquiry 
may also contribute still more knowledge than we now have 
of the connection between divorce and suicide, intemperance, 
illiteracy, the home and hereditary conditions. The discus- 
sions of Bertillon and others on some of these points are fruit- 
ful of suggestions. Prof. Willcox, of Cornell,* has called atten- 
tion to the apparent coincidences in the movements of trade, 
immigration, marriage, and divorce in the United States. 

I would further suggest that the statistical offices of as 
many countries or states as may be practicable be invited to 
cooperate in the effort to secure greater completeness in this 
class of statistics,and that they or the Bulletins of the Inter- 
national Institute, and other statistical publications, bring 
together the summaries annually or at other regular periods, 


* In the Political Science Quarterly for March, 1893. 
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preserving and continuing the results that have been hitherto 


secured. Statistical dictionaries and other hand-books should 
be careful not to vitiate official figures by the interpolation 
of estimates or mere guesses where the actual figures are 
unknown. I find, for example, in a popular Dictionary of 
Statistics an estimate of the divorces of Germany for years 
prior to those for which we have any official or other figures ; 
an estimate of marriages in each one of the United States 
from the data supplied. by the statistics of a very few of the 
older states; and, worse yet, a pure guess at the rate of ille- 
gitimate births for the United States as a whole. Such figures 
as these are sure to be quoted, often in reputable publica- 
tions, as actually correct, or as entirely safe estimates. The 
general reader has little protection against such imposition. 

Finally, I think the influence of statisticians and of public- 
spirited citizens should be used to secure from governments 
means of extending statistical work upon these subjects that 
through their relation to the family deeply concern the great- 
est social interests. If Great Britain and some other coun- 
tries would provide for the publication, and in some cases 
the collection and publication, of statistics of divorce in some 
readily accessible form, many students would be grateful for 
the service. But the people in the United States especially 
need to be urged to bring their statistics of marriage and 
divorce to a more creditable place beside those of other 
nations than they now hold. The Commissioner of Labor, 
in making his Report in 1889, spoke in strong terms of the 
serious consequences of the careless way in which records of 
divorce are made and kept, and pointed out some of their 
defects and the need of a better system for the record and 
report of the marriage and divorees. His work has laid an 
admirable foundation upon which a fine system of statistics 
relating to this most important subject may be constructed. 
Public opinion should compel legislation that would correct 
this evil, and at the same time provide for full and trust- 
worthy statistics. 
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RAILWAY STATISTICS AS APPLICABLE TO EARN- 
INGS OF PASSENGER TRAINS. 
By M. RIEBENACK. 


ASSISTANT COMPTROLLER PENNSYLVANIA RAILWAY COMPANY. 


Availing myself of the latitude granted by your com- 
mittee’s representative in his letter conveying the informa- 
tion that I had been selected to prepare a paper on * Railway 
statistics as applicable to earnings of passenger trains, with 
a view of determining approximate revenue and deciding as 
to number and time of trains to be run for the accommoda- 
tion of the public,” I shall take the liberty, preliminary to 
entering upon a discussion of the subject, of making some 
reference to the accounting and passenger departments of 
American railways, and their functions as generally organized. 
These remarks will be of a general and explanatory character, 
calling attention to past conditions and the rapid growth and 
development of the railway passenger train service leading to 
the necessity for current statistics of the character it is pro- 
posed to describe. 

The demand for reliable figures from which to obtain the 
earning capacity, as well as the current expenditures of rail- 
roads, in detail, was one of the principal causes for the estab- 
lishment of the accounting department by railway corpora- 
tions. This department —the auditing bureau — is the one 
to which railway managers turn for definite information in 
relation to current, general, and detailed earnings and ex- 
penditures of the road. It is there that specific and absolute 
attention is given to statistical details. This department also 
handles all data bearing upon the cost of management and 
operation of the road’s various divisions and branches, whether 


on passenger or freight account, or on general or special busi- 
5 5 5 


ness. These latter figures are audited, compiled, and re- 
duced to statement form, in order to meet demands made for 
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comparative statements showing the cost of operation for any 
given period. 

It is not the purpose to consume time by enumerating the 
almost infinite variety of items which affect the earnings of 
the passenger traffic. Past experiments and inventions of 
man in the mechanism and applications for railway passenger 
service are undergoing phenomenal evolution, the tendency 
of which is conspicuously and invariably for insuring safety, 
speed, and comfort. Ina retrospective glance at the improve- 
ments and realizations of the last ten years in railroad opera- 
tion we are at once amazed by the incontrovertible evidences 
of the great and sweeping advances that have been made in 
every avenue. Our locomotives are marvels of power and 
speed, having been brought to what we may almost consider 
a state of perfection by the inventive genius of the best 
mechanical minds. The model railway passenger train is a 
combined masterpiece, embodying the talent and ability of 
the inventor, car builder, upholsterer, artist, designer, and 
decorator, possessing sumptuousness, oriental luxury, rich 
coloring, striking effects, solid comfort, and every possible 
convenience. 

The travelling public today receives from railroad com- 
panies for a given sum a much larger equivalent than for- 
merly. It is hardly necessary to call to mind the old-time 
passenger shed, and the unsightly and uncomfortable cars, 
that comparisons may be had with today’s magnificent rail- 
way structures, representing the highest architectural skill 
and Jarge outlays in money, and the advantages of present 
car arrangements in such essential matters as heating, liglit- 
ing, and ventilating, with the increased parlor, dining, buffet, 


sleeping, and observation car service. These introductions 


of improved service have largely banished the fatigue and 


discomfort incident to travel in the not very remote past, and 
transformed the tiresome railway journey into one of rest 


and enjoyment. The luxurious ease and unvarying comfoi 
afforded by the famous solid vestibuled palatial cars are ren- 
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dered doubly enjoyable from the fact that the high speed 
attained is sustained with almost absolute safety. 

Very properly and wisely are we impelled by financial 
interests to inquire into the means of prov iding the best train 
service warranted by the earnings derived from the passenger 
traffic. Tabulated statements of earnings and expenses, as 
well as numerous other data, in these closing days of the 
createst century of civilization, have become truly wonderful 
aids to success, requiring the employment upon them of the 
best skill and ability of statistician and mathematician, under 
the supervision of railway officials of large experience and 
practical education. 

For the owners of the millions of dollars now invested in 
railway property these annual or other statements invariably 
possess intense interest. No railway management should 
lose sight of the governing fact that the affairs of the com- 
pany should be conducted in the best interests of its owners, 
to whom its general financial condition and earning capacity 
can only be made known through comprehensively and Care- 
fully compiled statements. In the past the study and com- 
pilation of railway statistics in the United States have not 
been conducted upon clearly defined lines, as a whole, caleu- 
lated to produce beneticial or valuable results. On the con- 
trary, they have been largely the creatures of individual 
preferences, as represented or dictated by the managers of 
the various roads, by whom they have been accordingly influ- 
enced. While some roads have adhered to records based 
upon similar methods of preparation others have ignored such 
records, or have been governed by plans totally dissimilar, 
thus oecasioning confusion and rendering them of little value 
for practical purposes. 

The annual joint conferences of the Interstate Commerce 
Commission and the representatives of the various state rail- 
way commissions (inaugurated about five years since) are 
fast developing a uniform basis for furnishing statistics. 
The results so obtained, if properly handled, will go far 
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towards solving what is termed the “railway problem.” 
Divested of the mysticism commonly ascribed to the word 
* problem,” this term * railway problem” means a just basis 
for rates, a due maintenance of the same, and the permanent 
establishment of measures preventive of injurious or unrea- 
sonable discriminations. 

When I entered the passenger service of the Pennsylvania 
Railroad Company in 1865, one of the most complicated 
questions vexing and perplexing the operating officers of the 
road was in the form of petitions and letters from patrons of 
the line inviting, arguing for, and demanding increased train 
service, especially at terminal points and principal cities 
along the road. The Pennsylvania then had a passenger 
revenue of 36,376,079.14 per annum, and carried 3,611,086 
passengers. 

Since 1859 there has been in operation a system of daily 
train reporting by ticket agents, exhibiting the sales of all 
local tickets. An effort was directed toward the consolida- 
tion of train information on the basis of these reports, and 
approximating the sales of all other kinds of tickets, thereby 
providing a means of dividing the revenue arising therefroim 
among the various trains. This plan proved very unsatis- 
factory, as it required a large clerical force at the company’s 
generai office, and it was impossible to obtain the results until 
months after the business had passed over the line, so that it 
was finally abandoned and the information desired sought 
for in other directions. 

The devising of more efficient means for this purpose was 
not pushed to practical completion until another problem 
confronted the company in the shape of the anticipated heavy 
travel incident to the Centennial Exposition in Philadelphia 
in 1876. Finding that the then limited number of passenger 
trainmen would be unable to cope with the increased volume 


of passenger business during that exposition it was suggested 


that freight crews could be pressed into passenger service. 


This suggestion was embarrassed by the fact that those 
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employes were not competent to deal with the various com- 


plications and limitations incident to the tickets then in use. 


The company met the question in the fall of 1876 and spring 
of 1876 by the employment of young men who had previous 
experience in commercial life, to whom were given full and 
complete instructions respecting the kinds, conditions, and 
peculiarities of tickets, with a view to engaging their services 
solely for the collection of tickets and fares on trains. They 
were drilled also in the knowledge of time-tables, the baggage 
checking system, and other duties requiring intelligence and 
reliability in their relation to passengers. These employes 
were known as “train agents,” to distinguish them from con- 
ductors, the latter being in full charge on the train with the 
former as aids. The selection of train agents was made on 
the basis of gentlemanly appearance and deportment, as well 
as clerical ability, which would equip them acceptably for 
contact with the travelling public. One of their most impor- 
tant duties was the preparation of reports exhibiting in detail 
the entire travel on the several trains, thus furnishing the 
solution of the problem as to the obtaining of satisfactory 
train information. 

To further the handling of the business, and improve the 
character of reports of the traffic, there was inaugurated a 
system of “ ticket receivers.” Competent men, selected from 
the general office staff and designated as ticket receivers, 
were appointed and placed at terminal or other important 
stations to receive cash and ticket collections from conductors 
and train agents, to make up statements of the business and 
money value of each run made, and to adjust differences with 
passengers, Which were unavoidable under the pressure of so 
large a business of a new character coming on the line. 

At the close of the Centennial Exposition there arose the 
question of the advisability of continuing the service of train 
agents, or returning to the old system of conductors. Eco- 
nomie features largely influenced the decision of this ques- 
tion, which resulted in the restoration of the former system 
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of conductors, but under changed conditions. The ticket 
receivers’ system wads continued and extended under enlarged 
powers, and a high standard of qualification required of 
parties in charge of such offices. 

The ticket receivers, as well as the clerks in their offices, 
receive a thorough training in the auditor's office before 
appointment to the position, so as to be well versed in all the 
rules and regulations of the department connected with the 
business of passenger trausportation, have a geographical 
knowledge of railroads and connecting points, and possess 
good judgment to the end that their decisions pertaining t 
the validity of tickets, or other matters about which there 
may be a disagreement among passengers and conductors, 
shall be equitable as between passengers and the company. 


The conditions under which conductors were assigned to 


passenger trains were also changed, and a higher grade of 


efficiency demanded. In addition to passing an examination 
from a transportation standpoint, they are now required to be 
instructed and to pass an examination in the auditor’s office, 
to demonstrate their qualifications for accounting duties, 
before they are placed in charge of passenger traivs. They 
must prove themselves possessed of fair education, good cler- 
ical abilities, and a thoroughly practical knowledge of thie 
classes and conditions of tickets which are presented on trains 
as equivalents for rides, and must have an intelligent con- 
ception of any and all relations that may arise among passen- 
gers and the company. As a result of the instructions given 
and a subsequent examination they are classified and graded. 
Those passing No.1 or No. 2 are assigned the most important 
runs; those passing No. 3 are assigned to such runs as do not 
offer so great variety and complication in tickets and infor- 
mation. 

Illustrative of the increased knowledge necessary — owing 
to the expansion of territory and variety of travel — for the 
proper handling of train business, the following comparative 
table is given, showing the classes of tickets in use in the 
current year, 1893, as contrasted with those of 1872: — 
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LOCAL.—AS APPLICABLE TO TRAFFIC ORIGINATING 
ON SAME LINE. 


1893.—Continued. 


54-trip employes’. 
60-trip. 


Regular. 

2nd class. 
Accommodation. 60-trip employes’. 
Special. Quarterly. 
Special employes’. Quarterly employes’. 
Strip. 
Limited. 


Continuous passage. 


Strip employes’. 
Workmen’s. 
Workmen’s 50-trip. 
Workmen's 54-trip. 
Annual. 


Clerical. 
Excursion. 
comb. and sea- 


Excursion 100-trip season. 


shore. 100-trip annual. 
Excursion special. 150-trip. 
Excursion two-day. 150-trip season. 
Excursion five-day. 150-trip season, employes’. 
300-trip annual. 


360-trip. 


Excursion employes’. 
Excursion summer. 
Excursion summer special. Irregular commutation. 
10-trip workmen's. Parlor car. 
10-trip. Street car (agents). 
20-trip employes’. Regular conductors’. 
25-trip. Accommodation conductors’. 
26-trip. Clerical conductors’. 
46-trip. 


46-trip employes’. 


Excursion conductors’. 
50-trip. Street car conductors’. 
50-trip employes’. Parlor car conductors’. 
50-trip special. 
50-trip season. 


i4-trip. 


INTER-ROAD.—AS APPLICABLI 


AT 


Excursion two-day conductors’. 
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AND DESTINED TO POINTS 


Regular. 

Commercial. 
Accommodation. 
Accommodation special. 
Special. 

Emigrant. 

Emigrant special. 
Clerical. 

Excursion. 

Excursion special. 
Excursion summer. 
10-trip. 

2-trip. 

18-trip. 
25-trip. 

16-trip. 
26-trip. 
30-trip. 
46-trip. 
50-trip. 

o4-trip. 
Quarterly. 
Commutation. 
Regular conductors’. 
Special conductors’. 
Emigrant conductors’. 
Excursion conductors’. 
75-trip. 
100-trip. 
Employes’ Commutation. 


TO TRAFFIC ORIGINATING ON A CERTAIN LINE AND 


DESTINED TO POINTS ON ANOTHER LINE. 


1893.— Continued. 


First-class. Excursion summer special. 


Limited. 


Second-class. 


Excursion winter. 
Excursion winter special. 
Special. Excursion comb. and seashore. 
Commutation. 

Mileage. 

Extra fare. 

Penna. R. R. Parlor car. 

N.Y. & L. B. R. R. parlor car. 


lerical. 

snigrant, 

2xcursion. 

xcursion special. 
2xcursion employes’. 
“xcursion summer. 


First class. 
Second class. 
Special. 
Emigrant. 
Excursion. 
Commutation. 
Extra fare. 
Accommodation. 
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INTER-ROADS.— AS APPLICABLE TO TRAFFIC ORIGINATING ON ANOTHER LINE AND 
DESTINED TO POINTS ON A CERTAIN LINE. 


First-class. First-class. 


Special. Special. 
Special time. Emigrant. 
Special time second-class. Excursion. 
Clerical. Excursion special. 
Emigrant. Extra fare. 
Excursion. Second-class. 
Excursion special. Accommodation. 
Commutation, 


Extra tare. 





MISCELLANEOUS.— COVERING TICKETS USED FOR ARTICLES CARRIED IN BAGGAGE 
CARS, AND FOR PASSING TEAMS AND PASSENGERS OVER FERRIES AND BRIDGEs. 


1893. 


Mail wagons. 
Express wagons. 
Extra baggage, local. 
Extra bagga 
Milk, local. 
Milk, inter-road. 
Milk, conductors’. 


° 
4 
o 
5 


e, inter-road 


1893.—Continued. 1872. 


Marketing, conductors’. 
Bridge. 

Package stamps, local. 
Package stamps, inter-road. 
Package. 

Ferry, passengers. 


Ferry, teams. 


Mail wagons. 

Express wagons. 

Extra baggage, local. 
inter-road. 
Extra bagga 
Milk, local. 
Marketing, local. 


Extra baggage, 


e, emigrant. 


Ferry collection. 
Incidental. 


Cream, local. 
Cream, inter-road. 


Marketing, local. Bridge tolls. 





The summary of the various forms of tickets for the years 
named shows as follows: — 
One-way, 


Excursion, 
Commutation, 


97 
The basis of the plan now in use on the Pennsylvania 
Railroad system, under which the earnings of the several 
trains are computed, is the conductors’ trip report of the 
tickets honored, of which the following is a sample: — 





Statistics of Passenger Trains. 52 


7 
PENNSYLVANIA RAILROAD COMPANY. 
Mileage of Tickets on Train No. 3, from New York to Philadelphia, on........day the 


60th Cb. 000 c00sses0cessees chee 
Run by.... ene .-Conductor. 


Kind of 


re From. ‘o. of. Number. Distance. Miles. 
Ticket. 


Cash Received, 

Deduct Cash not Earnings, . 

Passengers and Net Cash, 

Total Pay Passengers, . 
‘ Compli- Legisla- Fi ' 
Free Passengers. ~ Editorial.  Employe. Pay Passengers. 
mentary. tive. ’ 

Annual Passes From Jersey City. 
Term Passes.. .... To Philadelphia. 





T rip Passes... 


Made by 
Examined and Correct........ ..... Ticket Receiver. 

A brief description of this blank may be interesting. It 

exhibits the kind and reading of the tickets used, whether 
lifted or not, the passenger mileage accruing therefrom to the 
particular train or run, represented by the report, the net 
amount for the train from the conductors’ cash collections, 


the total passengers carried on the trip, and also a statement 


of free passengers carried on the several kind of passes, and 


the total passengers on train when arriving or departing from 
important terminals. These reports are delivered by the 
conductors to the ticket receivers, who consolidate the infor- 
mation for all trains in a daily statement to the accounting 


department in the following form : — 
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PENNSYLVANIA RAILROAD COMPANY. 
Statement of the Mileage for all Passenger Business of Trains Reported at Ticket 


Receiver’s Office, at Philadelphia, for the ..day of ..189 


- Ticket Receiver 


Mileage. 


_— Foreign 

orelgn Roads. | Cash. Remarks. 
Local. lnter- 

Road. 


From 


Passenger 8. 


Inter- 


Roads. 


New York | Philadelphia 


The ticket mileage comprised in the Ticket Receive1’s 
statement is utilized in the general office in the preparation 


of the weekly estimate of passenger earnings, and, as tlie 


number of passengers, cash and ticket mileage for each train 


are also shown separately, it is then used in the compilation 
of the monthly statement of train earnings, on form follow- 


ing: _— 
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PENNSYLVANIA RAILROAD COMPANY. 
Statement of the Number of Passengers Carried, and Earnings Therefrom, on Through 


Trains from New York to Philadelphia, for the month of........ ..- 189 


— . ia Passen- Earn- Average Earnings. 
rrain. From Trips. c 

gers. ings. - 
Per Trip Per Mile Run. 


New York. Philadelphia 


The number of conductors’ trip reports, of tickets honored, 
made during the month of July, 1893, was 52,500, covering 
the running on the several divisions of about 2850 trains, 
carrying 5,935,400 passengers, with earnings of $2,323,450, 
while the number of ticket receivers’ consolidated state- 
ments received during the month, and which must be handled 
in the general office in the compilation of the weekly estimate 
and train-earning statements, amounted to 584, or, say, 
twenty-three each working day. 
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Through the operation of this system the accounting 
department is enabled to promptly lay before the transporta- 
tion officers and others interested monthly statements, show- 
ing the number of passengers carried, and the total earnings 
and average earnings per trip and per mile run for each and 
every train on which passenger business was moved. The 
method followed in the general office in the preparation of 
the train-earning data is to transfer to specially prepared 
sheets the daily business of the several trains as exhibited by 
the statements from the respective ticket receivers, and at 
the end of the month totals are made for each train of the 
passengers, ticket mileage, and cash collections. To the 
ticket mileage is then applied the average rate per mile which 
the actual business for the preceding month shows to have 
been received from passenger traffic. To the data thus 
obtained is added the number of ‘passengers and amount of 
earnings from such of the card commutation ticket travel as 
is not shown on the reports rendered by conductors running 
on lines in certain populous districts, by reason of the impos- 
sibility of obtaining the necessary record on such trains, and 
which is consequently not included in the ticket receivers’ 
statements. This commutation travel is apportioned to the 
several trains on the basis of percentage, arrived at by special 
records, taken from time to time, of the actual amount of 
this travel carried on the respective trains, which percentages 
are applied monthly to the sales as shown by agents’ reports. 


After the total earnings for the month have been arrived at, 


computations are made of the averages per trip and per mile 


run, and the information is then transferred to the final sheets 
for distribution to the officers interested. 

The utility of the train-earnings statement as a means of 
information is beyond question. The comprehensive and 
accurate data it conveys is of signal service to the transporta- 
tion officers in many respects, notably in connection with 
the arrangement of train service and the distribution of the 
car supply. It is likewise of great value as a means of com- 
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parison, extending from month to month or year to year, that 
will infallibly indicate — by the increase or decrease of the 
travel in given territories or on established lines — the por- 
tions of road requiring attention and fostering care, and will 
show as well the results of any measures that may have been 
taken for the promotion of the passenger traffic. In accord- 
ance with modern ideas it is considered absolutely necessary 
that the managers of railroads be kept informed, at frequent 
periods, as to the business actually being done on their lines. 
The means by which this is accomplished on the Pennsyl- 
vania Railroad system is the weekly estimate. Under the 
present system of train earnings the passenger data neces- 
sary in connection with the estimate are easily and expedi- 
tiously collected from the ticket receivers’ daily statements, 
on which is exhibited in consolidated form the information 
shown on the conductors’ reports of the travel on the respec- 
tive trains. 

It has been my experience that the making of ticket-mile- 
age reports by conductors has been of decided advantage to 
them and benefit to the service. The handling of tickets, 
necessary in arranging them for entry ou the reports, tends 
to keep the conductors familiar with their appearance and 
privileges, and serves also as a means of education of such of 
their crew as may be called upon to assist in the making of 
these reports; also, the entry and extending of the mileage 
familiarize the conductors with the distance between stations 
on their runs, knowledge of which is of great value to them 
in connection with the honoring of mileage tickets. Numer- 
ous other advantages are connected with the train reports, 
such as, for instance, tracing tickets, determining the class 
of travel on the several portions of road, keeping conductors 
in touch with ticket receivers, and through them with the 
accounting and passenger departments, etc. 

Since the value of the train-earning system has been proved 
by the experience of the Pennsylvania Railroad Company, 
its example has been followed by other lines, and the same 
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plan adopted thereon, either in its entirety or in a modified 
form. 

In conclusion, it may be proper for me to state that, while 
the above system is of great value and importance to a rail- 
road like the Pennsylvania, whose passenger service on its 
lines east of Pittsburg covers annually over 618,000 trips of 
trains, carrying 64,000,000 passengers, with a gross revenue 
from same of $24,000,000, and whose equivalent of passen- 
gers carried one mile was, in 1892, 1,168,750,000, the expense 


involved in establishing ticket receivers’ offices and train 


reporting would be too great for many roads, and only justi- 


fiable in such as have a large passenger business. ‘Two con- 
ditions seem necessary to obtain satisfactory results for the 
expense involved : — 

First. The railroad’s passenger business must be of suffi- 
cient volume for the estimate of its train earnings to become 
a factor in the adding or withdrawal of passenger trains. 

Second. That the information be also used for estimating 
current earnings weekly or oftener in advance of final audit 


of eurnings from passengers. 
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COMPARABILITY OF TRADE STATISTICS OF 
VARIOUS COUNTRIES. 
By A. E. BATEMAN, C.M.G. 


This is the fourth occasion on which the subject of com- 
parative statistics of international trade has engaged the 
attention of the International Statistical Institute, but I 
regret to say that we have not yet arrived at complete accord. 

It will be remembered that the chief points to which the 
attention of your committee has been directed are the follow- 
ing: (1) The valuation of imports and exports; (2) the 
registration of the origin of imports and of the destination of 
exports; (3) the classification of the articles of import and 
export. 

As to (1) there has been little difference of opinion. The 
system in force in the United Kingdom for many years of 
valuing both imports and exports according to the declara- 
tions of importers and exporters has been approved, chiefly 
because it is the only possible way of showing the monthly 
imports and exports at the values of the month to which they 
relate. The approval of the committee has, however, been 
mainly platonic, for, so far as I know, no government have 
substituted the English system for their own method of 
periodical valuation by commissions of experts. 

In approving the English system of valuation by importers’ 
and exporters’ declaration, the committee expressed their 
desire that some international agreement should regulate this 
system, and the necessary check which should be exercised 
over it by officials’ examination of the values. 

As regards the basis of valuation most European countries 
adopt the practice of valuing imports as they lie in the port 
of arrival, i. e., including cost of freight; and exports at their 
value at the port of export, i. e., excluding cost of freight. 
The United States, however, present an exception to this 
practice as regards imports, which are valued according to 
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the invoice values declared by the importers at the port of 
shipment, i. e., excluding the cost of freight. 

In my report to the Institute, at their Vienna meeting, I 
referred at some length to an endeavor which was being made 
by the British Government to secure uniformity of practice 
in the trade statistics of the various portions of the British 
Empire. I showed that, as regards valuation of goods, the 
practice of nearly half the British Colonies was defective in 
that only the value at the port whence the goods were shipped 
was shown for the imports. 

This practice in many of the Colonies was closely bound 
up with the payment of customs duties which were mainly 
ad valorem, based on the invoice values of the goods imported. 
An attempt is being made to correct these values for statisti- 
eal purposes by an addition of, or allowance for, the cost of 
freight, and I would ask the committee to make this sugges- 
tion with regard to the United States imports, so as to make 
their statistics more comparable with those of European 
countries. ~ 

The United States department has lately set a good ex- 
ample to other compilers of trade statistics in endeavoring to 
secure the proper conversion into gold values of free imports 
from countries where the currency is depreciated. 

Turning to the second point, the origin and destination of 
imports and exports, it may be observed that the Institute 
have passed somewhat contradictory resolutions. At their 
meeting in Paris in 1889 they recognized the serious difficulty 
of showing the prime origin and ultimate destination of goods, 
and did not even assert that this information was desirable, 
while at Vienna the necessity of recording these particulars 
as fully as possible was distinctly affirmed by resolution. The 
British Government in their recommendations to the Colonies 
have adopted a middle course. While recognizing that the 
port or place from which goods have been last carried may 
have been only a depot for them, they admit that it is not 
possible, and would, even if possible, often be misleading to 
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record the original country where the goods were produced, 
but they recommend the registration of the country where 
the goods were purchased, and consequently from which an 
invoice or through bill of lading would usually be available. 

In the United Kingdom Trade Accounts the registration 
of imports and exports has long been made according to the 
ship’s voyage, with certain exceptions, as there can be more 
certainty in recording the port at which the goods were put 
on board than in tracing the first place where the goods 
originated, or their place of ultimate consumption. 

Coming now to the third point, viz., the classification of 
the articles of import and export, it will be remembered that 
the committee at our last meeting at Vienna were only par- 
tially satisfied with the classification which the British Gov- 
ernment proposed to adopt for the abstract figures of trade 
in the various parts of the empire. This classification 
attempted to settle the vexed question of distinguishing be- 
tween raw materials and manufactures by treating all half 
made materials imported for further manufacture as raw 
materials, while similar articles, such as yarns, pig-iron, etc., 
produced in the country, were treated as manufactures on 
exportation, because they had employed industrial effort in 
the country. 

The resolution which was adopted by the committee, while 
recognizing the value of this distinction for industrial pur- 
poses, affirmed that it was incomplete for the purpose of inter- 
national comparison, and we are therefore again called upon 
to consider the question. 

It must be admitted, to begin with, that all classifications 
are more or less faulty and misleading. For instance, Dr. 
Von Mayr, who took a very active and intelligent part in the 
discussion at Vienna, proposed to distinguish as goods manu- 
factured those on which no more labor need be bestowed to 
fit them for consumption. Such a definition would exclude 
all textiles destined to be made up into clothing. Dr. Von 
Mayr made also a pertinent criticism on the class “articles 
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of food and drink,” viz., that many articles, such as beer and 
spirits and sugar, were included in this heading though they 
ought to be included under manufactures. Live animals are 
usually included under articles of food and drink, although 
even in the case of an animal for food, such as an ox, there 
is a large proportion of the animal which is not for food at 
all, being eventually leather or tallow or bone, ete. 

Notwithstanding these and many other unavoidable faults 
in any system, so much pressure is put upon statisticians to 
classify imports and exports, and to attempt to distinguish 
materials from manufactures, that most countries now en- 
deavor to show at least the totals of their trade under various 
headings, and I have appended to this report some tables 
chiefly extracted from the “Statistical Abstract Relating to 
Foreign Countries,” which give the totals and percentages 
for a series of years for the chief countries of Europe, and 
for the United States as regards their special trade. 

Russia has four classes: (1) articles of food, including 
drink and tobacco, which form 20 per cent of her total im- 
ports and nearly 60 per cent of the exports; (2) raw and 
semi-manufactured materials, a large class, which includes 
about 60 per cent of the total imports and 35 per cent of 
total exports. Class (8), animals, living, is hardly entitled 
to be a separate class, representing less than one-half per 
cent of imports, and only 2 per cent of the exports. Class 
(4), manufactured articles, has 21 per cent of the imports, 
but only 44 per cent of the exports. 

The steady decline in the imports and increase in the 
exports during the last 12 years will be noticed, but the dis- 
cussion of these changes would travel beyond the scope of 
this report. 

Coming to Germany only three classes are shown. Class 
(1) consists of food and live animals, which together had 56 
per cent of the imports, and 14 per cent of the exports. 
Since 1880 the imports have increased and the exports 
decreased considerably, showing the larger dependence of 
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Germany on foreign food supplies. Class (2), raw materials, 
shows 42 per cent of the total imports and 22 per cent of the 
exports. Class (3), manufactured articles, includes various 
debatable items, such as prepared hides and yarns, and com- 
prises 22 per cent of the imports and as much as 64} per cent 
of the exports, the movements having since 1880 been the 
reverse of those in the food class, namely, a decrease in the 
percentage of the imports and an increase in the exports, 
showing great industrial activity. 

As regards France, the classification is, like that of Ger- 
many, one of three classes, food, raw materials, and manu- 
factures. Horses are, however, classed as raw material 
instead of under articles of food and live animals, as in Ger- 
many. 

Class (1) has 35 per cent of the imports and 23 per cent of 
the exports. Class (2), raw materials, comprises 51 per cent 
of the imports and 23 per cent of the exports. Class (3), 
manufactured articles, including, as in the case of Germany, 
many half-made goods, has 15 per cent of the imports and 54 
per cent of the exports. 

Turning next to Switzerland there are the three classes of 
food, raw materials, and manufactured articles. Horses and 
draught animals generally are among raw materials, and raw 
tobacco also, while manufactured tobacco is among manufac- 
tured articles instead of being classed among food. The 
imports are divided almost exactly between the three classes, 
the exports being in articles of food, to the amount of 12 per 
cent, raw materials also 12 per cent, and the remainder in 
manufactured articles, 76 per cent, which is a very large pro- 
portion. 

Turning next to Italy we find four classes of articles, 
namely: (1) articles of food, (2) raw materials used in indus- 
try, (3) worked-up materials used in industry, and (4) manu- 
factured articles. In class (1) the percentage of imports has 
increased from 20 per cent to 24 per cent, while the exports 
have declined from 37 per cent to 29 per cent. 
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Raw materials have increased in imports from 80 per cent 
to 36 per cent, and in exports from 17 per cent to 20 per cent, 
while worked-up materials are slightly less in the imports, 
and in the exports are more, namely, 354 per cent instead of 
314 per cent in 1881. Manufactured articles show a large 
decrease in the proportion under imports, viz., from 32 per 
cent to 24 per cent, with an increase in the exports, which 
were 16 per cent in 1890 compared with 14 per cent in 1881. 

It has not been possible to enumerate the chief articles in 
the various classes in Italy, so the treatment of such doubtful 
articles as horses, tobacco, and seeds cannot be stated. 

Taking Austria next we find three divisions: (1) articles 
of food (raw and unprepared); (2) raw materials; and (3) 
manufactured articles. It will be noticed that manufactured 
food and tobacco are included among manufactured articles 
and not among food, and that yarns are also counted as manu- 
factures. These differences of classification will therefore 
affect the percentages. Raw food imports have declined 
from 22 per cent of the total to 154 per cent, while exports 
have slightly increased from 21 per cent to nearly 23 per 
cent. Raw materials imported are 39 per cent instead of 
304 per cent, and their exports 27 per cent instead of 24 per 
cent. The large class of manufactured articles has slightly 
declined in the imports, being in 1890 nearly 46 per cent, 
while the exports show a larger decrease, viz., from 55 per 
cent of the total exports to less than 50 per cent. 

We now come to the United States, where we find a totally 
distinct classification from any of the European ones, and it 
is further complicated by the import classes differing entirely 
from those used in the export accounts. 

As regards imports there are five classes, namely: (1) 
articles of food and live animals; (2) articles in a crude 
condition for use in domestic industry; (3) articles wholly 


or partially manufactured for use as materials; (4) manufac- 


tured articles ready for consumption; and (5) articles of 
voluntary use, luxuries, etc. This last class includes manu- 
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factured tobacco, beer, spirits, and wine, and, among textiles, 
articles of lace, embroidery, or insertion, which are all con- 
sidered to bear the stamp of luxury. The distinction is, 
however, one of much difficulty. The proportion of class 
(1), food and live animals, to the total imports is now nearly 
37 per cent, compared with 304 per cent in 1883, and class 
(2), crude materials, has also increased, while articles par- 
tially or wholly manufactured both for use or consumption 
have decreased, as also have so-called luxuries, since the pass- 
ing of the McKinley Act. 

As regards the exports, there are six classes, namely: (1) 
products of agriculture; (2) products of mines; (8) prod- 
ucts of the forest; (4) products of the fisheries; (5) prod- 
ucts miscellaneous; all these categories consisting of mer- 
chandise other than manufactures; and (6) domestic manu- 
factures. Of these, class (1) represents nearly 79 per cent 
of the total exports, and class (6), domestic manufactures, 
nearly 16 per cent, leaving only five per cent for the remain- 
ing four classes. 

It will be remembered that bullion and specie are excluded 
from all these classifications that we have been considering; 
an omission of considerable importance as regards the United 
States. 

Having now briefly considered the various classifications 
of the principal foreign countries I will again refer to the 
new classification which the British Government have recom- 
mended for adoption in the various parts of the British 
Empire. Up to the present time British India and most of 
the Crown Colonies have adopted the proposed classification. 
The Dominion of Canada and the Australasian Colonies 
have not yet come to a decision, but the former already pos- 
sesses a classification somewhat akin to that of the United 
States. 

For British India I append a statement of the imports 
and exports in 1891 and 1892, compiled according to the 
prescribed system. In 1892, Class (1), live animals, food 
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and drink, and narcotics, has 11 per cent of the imports and 
40 per cent of the exports. Class (2), raw materials, has 10 
per cent of the imports and 33 per cent of the exports. 
Class (3), manufactured articles, has nearly 60 per cent of 
the imports and 20 per cent of the exports, while the remain- 
ing class, bullion and specie, a class which is omitted in the 
foreign classification which we have been considering, has 20 
per cent of the imports and nearly 7 per cent of the exports. 

Lastly, I append a statement of the same classification 
applied to the imports and exports of the United Kingdom in 
1892. Here class (1), live animals, food and drink, and nar- 
cotics, amounts to 42 per cent of the general imports and to 
only 7 per cent of the general exports. Class (2), raw 
materials, has 38} per cent of the imports and 21 per cent of 
the exports. Class (3), manufactured articles, has 12 per 
cent of the imports and 63 per cent of the exports, and the 
new class of coin and bullion has 7 per cent and 9 per cent, 
respectively. It will be noticed that both general and special 
exports are given, and there are considerable differences in 
the percentages according as one or the other is taken, aris- 
ing mainly from the large re-export trade of the United King- 
dom in food and raw materials. Exports of British manu- 
factures represent no less than 76 per cent of British exports, 
the exact figure recorded in Switzerland under the same 
class. The new method of classing half wrought materials 
among raw materials, when imported, also affects the figures. 
In the classification which has hitherto been used in the 
Monthly Accounts of United Kingdom, imported manufac- 
tures amounted to 65 millions sterling in 1892, while under 
the new system the omission of various half-manufactured 
articles, such as leather, yarns, etc., reduces this amount to 
564 millions. 

Having now concluded my survey of the various classifica- 
tions, 1 would point out that even in their present divergent 
forms they present most interesting material for examining 
the industrial and commercial capacities of the various coun- 
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tries. I have carefuliy abstained from commenting on the 
causes of the results shown by these figures as being a matter 
outside the scope of the committee, but it will be evident 
that in combination with statistics, which are every year 
becoming more reliable, of agricultural and industrial produc- 
tion in the different countries, these trade figures, under an 
assimilated classification and system of valuation, will add 
immensely to our knowledge of the resources and intercourse 
of the various portions of the civilized world. 
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I. RUSSIAN EMPIRE. 

VALUE OF IMPORTS AND EXPORTS (Special Trade) INTO AND FROM THE RUSSIAN 
EMPIRE, DISTINGUISHING ARTICLES OF Foop, RAW AND SEMI-MANUFACTURED 
MATERIALS, ANIMALS, AND MANUFACTURED ARTICLES IN EACH YEAR FROM 1880 
TO 1891, INCLUSIVE. 


IMPORTS. EXPORTS. 
Per Cent Per Cent 
Value. of Total Value. of Total 
Value. Value. 


1,000 Credit 1,000 Credit 
Roubles. Per Cent. Roubles. Per Cent. 
1880 } 27. 247,886 49.7 
1881 24,63. 24. 261,015 51.6 
1882 7,768 26. 350,631 56.7 
1883 5 5 26. 384,685 
1884 59, 29. 347,877 
1885 ‘ 334,55! 


ARTICLES OF Foop: 


(Includes Grain, Potatoes, 
Rice, Fruit and Vegetables 
fresh and preserved, Salt 
Fish, chiefly Herrings, 
Cotfee, Butter, Colonial 
Wares, Tobacco and Manu- 
factures thereof, Tea, Alco- 
holic Beverages, ete.). . . 


1886 
1887 
1888 
1880 
1890 81,764 
1891 77,736 


RAW AND SEMI-MANUFAC- 


TURED MATERIALS: 1881 


1882 
1883 
1884 
IS85 
1886 
1887 
1888 
188Y 


(Includes Timber, Seeds of all 
kinds and their extracts, 
Vegetable Fibres, Furs, 
Skins ; Silk Raw, Cocoons, 
Waste and Yarn; Wool 
Raw, Waste and Yarn; 
Bristles, Metals other than 


200 
Precious Metals, etc.) . . 18: 


1891 6 | 248,414 
16,002 
12,706 


[ 
| 
| 
| 
| 
1880 —— 
| 
| 
| 
{ 


1881 
1882 


ANIMALS, LIVING :* 


{ 1880 
| 


| 1883 

(Includes Horses, Cattle, | 1884 

Sheep and Lambs, Swine ; 1885 

(ineluding Boars and Suck- } 1886 

ing Pigs), also Live Geese 1887 
| 


otoisteict 


and other Domestic Birds, 1888 
Gp <« ee ce eo mes « 1889 
1890 
1891 1,607 
MANUFACTURED ARTICLES :t 1880 164,158 
(Includes Manufactures of | 1881 113. 01 
China and Glass, Bricks, | 1882 tert 
Earthen Ware and Pottery, | 1883 112.999 
Metals, Machinery, Furni- | 1884 104.494 
ture, Boots and Shoes, Pa- ! 1885 a2'n-2 
per, Gutta-percha, Leather 4 1886 one - 
Wares, Linen, Hemp, Wool, } 1887 ee 
Silk, and Cotton Manufac- | 1888 
tures, Beds and Bedding, | 1889 
Wearing Apparel, Watch- | 1890 
makers’ Goods, Candles, [ 1891 
| 


2 


Books, Pictures, etc.). . . 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 


| 1888 
{ 


SS -< 


1889 31,97 _ 766,002 
1890 406,650 oo 705,097 
1891 371, 5847 a 721 ,613$ 


* Includes also some dead game. + Except certain manufactures which are included un- 
der the category of Articles of Food. + Including Imports of the value of 64,000 Roubles, 
not separately distinguished in any of the respective categories. § Including Exports of the 
value of 676,000 Roubles, not separately distinguished in any of the respective categories 
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Il. GERMANY. 


VALUE OF IMPORTS AND EXPports (Special Trade) INTO AND FROM GERMANY Dts- 
TINGUISHING ARTICLES OF Foop, RAW MATERIALS, AND MANUFACTURED ARTI- 
CLES IN EACH YEAR FROM 1880 TO 1891, INCLUSIVE. 


IMPORTS. EXPORTS. 


Per Cent Per Cent 
Value. of Total Value. of Total 
Value. Value. 


Millions of Miilions of 
ARTICLES OF Foop AND LIVE Marks. | Per Cent.) Marks. | Per Cent. 
ANIMALS : v2 32 641 22.1 
Hy 33.1 591 19.8 
664 20.8 
686 21.0 
614 19.2 
H28 18. 
486 16.: 


(Includes Horses, Cattle, 
Sheep, Swine, Goats, Live 
Fowl, Animal and Farina- 
ceous Substances Raw and 
Manufactured ; Fruits, Veg- 
etables, Spices, Salt, Ice, v9 5) 15.8 
Colonial Wares, Fermented an =4.6 486 15 
and Distilled Beverages, ; ‘ 401 12 
Confectionery, Tobacco hot 33.4 471 14. 
Raw or Manufactured, etc.) 439 13 


oou 


rte 


Sr 


RAW MATERIALS :* nes 
(Includes Seeds and Herbs for ’! 38.8 633 
Sowing, also Fodder, Waste ~ 8. 643 
Substances, Manures, Com- ‘ 623 
bustibles, Crude Oils and , 9. 578 
Chemicals, Earths, Stones, 532 
Ores, Metals, Timber, Pulp, ; nob 
Raw Hides and Skins, Hair, wae) <.4 586 
Feathers,Raw Textile Mate- pad v.5 646 
rials (un-spun), Caoutchouc a ; 667 
and Gutta-percha Raw or 1,734 2.t 710 
Chommee. 608.) « «+ © « 1,753 2. 688 


MANUFACTURED ARTICLES: t 

(Includes Manufactured Oils, any 
Chemicals, Earthen Ware, 1882 
Porcelain, Glass, and Met- 1883 
als, Wood Carvings, Paper 1884 
and Manufactures thereof, 1KR5 
Prepared Hides, Leather, © 1886 
Yarns, Textile Goods, Ho- 1887 
siery, Railway Rolling 1888 
Stock, Machinery and In- 1889 
struments, Small Wares, Lit- 1890 
erary and Artistic Objects, 1891 
Wearing Apparel, etc.) . ; 


1880 
1881 
1882 
1883 
1884 
Peewee 6 4% & 1885 
1886 
1887 
1888 
1889 
1890 
1891 


* Including certain semi-manufactured articles for use in the [ron and Timber Trades. 
mu - ee certain Manufactures which are included under the category of Articles of 
ood, 
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Ill. FRANCE. 
VALUE OF IMPORTS AND Exports (Special Trade) INTO AND FROM FRANCE, DISTIN- 
GUISHING ARTICLES OF Foop, RAW MATERIALS, AND MANUFACTURED ARTICLES 
IN EACH YEAR FROM 1880 TO 1891, INCLUSIVE. 


IMPORTS. EXPORTS, 


Per Cent Per Cent 
Value. of Total Value. of Total 
Value. Value. 


1,000 1,000 
Francs. Per Cent., Frances. Per ( 

ARTICLES OF Foop: ' 1880 2,017,300 40.1 834,900 

1881 1,742,600 35.3 887,300 

(Includes Cereals, Coffee, 1882 1,670,700 34.6 878,800 

Fruit, Cattle, Meat, Fish, 1883 1,638,200 34. 849,400 

Fats, Cheese, Butter, Sugar, 1884 1,438,400 33.1 783,400 

Rice, Vegetables, Cocoa, 1885 1,455,300 35.6 749,800 

Olive Oil, Wine, Spirits, 1886 | 1,540,700 : 731,200 

and all Distilled and Fer- 1887 1,423,000 35. 703,000 

mented Beverages, Eggs, 18838 1,507,000 ‘ 

Potatoes, Dried Vegetables, | 1889 1,441,200 
Ge). «© ©» we @ © ee 1890 1,445,100 
| 1891 1,652,500 


RAW MATERIALS: - . 

| 1880 2,416,700 8. 793,100 
1881 2,437,300 50. 800,100 
1882 2,376,000 9. 807 300 
1883 2.397 7 9. 751,600 
1884 2,208, 5O.$ 759,100 
1885 707,400 
bacco in the leaf, Manures, 1886 np 143,000 
Indigo, Horses, Zinc, Tin, 1887 80.000 
Hemp, Hops, Salphur, Sat- 1888 813,400 
fron, Iron and Steel, Cast 1889 S,a0eys ve. 940,600 
lron and Steel, Rags, Build- 1890 “» weet ouveee 
ers’ Materials, ete.) . . . 1891 2,419,400 834,700 


(Includes Raw Wool, Coal, 
Silk, Hides, Raw Cotton, 
Seeds, Wood, Flax, Miner- 
als, Copper, Petroleum, 
Seed Oils, Lead, Jute, To- 


MANUFACTURED ARTICLES : * 


(Includes Manufactures of 
Wool, Silk, Cotton, Hemp, 599,200 f 1,839,900 
and Flax, Yarns of Cotton, 683. 1.874.100 
Wool, Flax, and Hemp, 775.100 1.888.300 
Machinery, Metal Wares, 768.400 1.850.900 
Arms, Nitrate ot Soda,Soap, 696.700 1.690.000 
Skins prepared, Paper ot 610,300 r 1.630.900 
all sorts, Jewelry, Straw- ) 585,000 1.744.600 
plait, Leather Wares,Clocks, 588.600 1.738.500 
Tobacco prepared, Small 578.800 ‘ 1.706.600 
Fancy Wares, Metal Wares, 613.100 é 
Ready-made Clothing, Glass 650,100 1.999.000 
Ware and Earthen Ware, 95! 1.926.200 
Chemical and Pharmaceu- ee 
tical Products, Millinery, 
es s+ + ee ee 
1880 5,033,200 3,467,900 
1881 4,863,400 a 3,561,500 
1882 4,821,800 seen 3,574,400 
1883 4,804,300 3,451,900 
1884 4,343,500 3,232,500 
MNEs cs 6 wo we I 1885 4,088,400 3,088,100 
1886 4,208,100 eeee 3,248,800 
1887 4,026,000 akas 3,246,500 
1888 4,107,000 er 3,246,700 
1889 4,316,800 vee 3,704,000 
1890 t on 3,753,400 
1891 2 sone 3,569,700 


* Except certain manufactures which are included under the category of Articles of Food. 
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IV. SWITZERLAND. 
VALUE OF IMPORTS AND Exports (Special Trade) INTO AND FROM SWITZERLAND, 


DISTINGUISHING ARTICLES OF Foop, RAW MATERIALS, AND MANUFACTURED 


ARTICLES IN EACH YEAR FROM 1885 TO 1891, INCLUSIVE. 


IMPORTS. EXPORTS. 


Per Cent Per Cent 
Value. of Total Value. of Total 
Value. | Value. 


1,000 1,000 
Frances. Per Cent. Frances. Per Cent. 
ARTICLES OF Foop: 208,968 29.1 79,242 11.8 

Includes Chemicals and 
Drugs to be used as food, pe - 
Agriculturai and Animal | 238,152 77,019 11.5 
Products, Animals not else- 1888 237.995 29, 72,983 10. 
where mentioned, Food | Nias 

Products, Wine, Spirits, and 1889 262,168 

all Fermented and Distilled 

Beverages, etc.). . . . . 


82,703 12.4 


1890 995 805 
1891 304,159 32.6 80,000 
RAW MATERIALS: 

Includes Chemicals and - a e 
Drugs in a crude state, Dye 1885* 263,009 Jb. 113,481 
Stutts crude, Straw, Ma- 1886* 292.419 37.7 101.409 
nures crude, Wood = un- 
wrought, Animals such as 1887* 317,406 38.6 98,055 
Horses, also Farm and mA es 
Draught Animals, Lron, 1888* 308,110 St 104,651 
Lead, Copper, Tin, Zine, 1889 350.489 
and other Metals, Tobacco tet 
in the leaf, Raw Cotton, | 1890 354,792 
Hemp, Flax, Raw Silk, Ani- 
mal Products for Manufac- 1891 
Sure, C60.) . 2 © © eo 2 


MANUFACTURED ARTICLES : ft 
Includes Chemicals and 
Drugs made up, Dye Stutfs 
manufactured, Glass Wares, F — 
Manures, Paper, Wood a 477,017 
wrought, Leather Wares, 257.73 33 § 484.899 
Works of Literature and 
Art, Earthen Ware, Clocks 
and Watches, Machines and = i oe 
Machinery, Manufactured St0,e oo. 496,038 
artic les ot Lron, Lead, Cop- | 292.030 39.! 527.943 
per, Tin, Zine, etc., Mannu- 
factured Tobacco,— Cigars, 
Manufactures of Cotton, aa : : 
Linen, Silk, Wool, Gutta- 305,901 32.8 511,454 
percha, Straw, Ready-made 
Clothing, Animal Products 
manufactured, ete. 


497 048 


303,676 ol. 538,200 


1885* 717,106 ones 669,740 
1886* 775,$ sees 669,011 
1887* 823,40: i 672,122 
Bumes & 3% « 1888* _ 673.672 
1889 904,687 “rn 695,525 
1890 954,273 oe 702,813 


1891 932,391 cee 671,867 


* Including Bullion and Specie in the years 1885 to 1888 inclusive. 
Except certain manufactures which are included under the category of Articles of Food. 
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V. ITALY. 


VALUE OF IMPORTS AND Exports (Special Trade) INTO AND FROM ITALY, Disrrv- 
GUISHING ARTICLES OF FOOD, MATERIALS USED IN INDUSTRY, RAW AND WoRKED- 
UP, AND MANUFACTURED ARTICLES IN EACH YEAR FROM 1881 TO 1890, INCLUSIV1 





IMPORTS. EXPORTS. 


Per Cent Per Cent 
Value. of Total Value. of Total 
Value. Value. 


1,000 Lire. | Per Cent. 1,000 Lire. Per ( 

1881 205,139 9.s 356,729 37.5 
1882 205,197 9.! 389,513 40.1 

1883 237,75: 20. 442,041 42.0) 

1884 ; 32 20.4 387 838 30.0 

ARTICLES OF Foop. . . . . £ a ont anyon or 
1887 420, 25. 5,83 40.3 

1888 274,3% 22.7 292,3 30.8 

1889 364,017 26. 278,915 28.9 

1890 318,811 2 255,228 20.1 


1881 
1882 old wk 31. 159,004 
1883 331,576 28.8 185,17 
1X84 360,746 2 ‘ 
MATERIALS USED IN INDUS- , 1885 394.490 26.8 166.669 
oe | ee 1886 411,283 27. 171,849 
1887 474,027 ; 
1888 398,830 
1889 456,774 Y 25 
1890 468,624 35.6 171,411 


1881 181,838 6 300,439 

1882 2.062 3 287,965 

1883 ‘ ‘ 7. 205, 617 

1884 213, 289,579 

MATERIALS USED IN INDUS- 1885 212.63 ’; 201 084 
TRY : WORKED-UP.. . . . 1 1886 239 74: 5. 323'788 
1887 ' BOE . 310,105 

1888 932 5.6 348,067 

1889 220,137 \ 356 005 

1890 210,53: i. 311,321 


1881 333,755 32.é 130,718 
1882 349,53 33. 135,288 
1883 131,649 
1884 139,758 
MANUFACTURED ARTICLES. . 4 1885 148,820 
1886 141,962 
1887 146,017 
1888 133,473 
1889 149,965 
1890 318,618 137,800 


te ~ 
—~Aawmweo 


ton & 


1881 1,031,820 inet 951,744 
1882 ,054,345 oe 971,860 
1883 907 eet 055.386 
1884 ‘ i aN 993,505 
a 1885 9,6 ee 917,914 
1886 480,935 ian 998,980 
1887 s679,492 ‘se ,031 484 
1888 1,210,241 adios 949, 837 
1889 1,401,901 Seas 965,110 
1890 1,316,586 ee 875.761 


NoTE.—The above figures do not agree with those published in the Trade Volumes for 
the respective years, as those here given have been calculated throughout upon the valua- 
tion fixed for 1890. It has not been found possible to enumerate the chief articles included 
nnder the various heads. 
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VI. AUSTRIA. 
VALUE OF IMPORTS AND EXPORTS (Special Trade) INTO AND FROM AUSTRIA DISTIN- 
GUISHING ARTICLES OF Foop, RAW MATERIALS, AND MANUFACTURED ARTICLES 
IN EACH YEAR FROM 1880 To 1890, INCLUSIVE. 


~ 


IMPORTS. EXPORTS, 


Years. Per Cent Per Cent 
Value. of Total Value. of Total 
Value. Value. 


Pe 9 ah dae on dg 


1,000 1,000 
Gulden. Per Cent., Gulden. Per Cent. 

134,500 21.9 143,200 21.2 
128,700 20.0 170,400 23.3 
ARTICLES OF Foop (RAW AND 129,400 19.8 207,000 26.5 
UNPREPARED) : | R 115,500 18.5 172,300 23.0 
| 105,400 17.: 131,500 19.0 
(Includes Cereals,Coffee,Rice, 109,000 19. 133.500 19.6 
Spices, Colonial Produce, 88,400 16. 140,300 21. 
Tea, Tobacco, Raw, ete.) . 84,600 14.4 147,600 21.4 
74,600 14. 169,400 23.5 

81,100 13. 170,300 

94,700 15.£ 175,800 


161,600 
168,000 
174,800 
176,600 
176,200 
170,800 
167,400 
166,100 
186,100 
206,900 
211,700 


1880 187,000 
1881 202,000 
1882 205,000 
1883 213,600 
Includes Cotton, Wool, Flax, INS4 207,900 
Hemp and Jute, Chemical 1885 189,700 
Products, etc.) . .« « « « 1886 200,800 

1887 220,500 

18x8 

1889 

1800 


RAW MATERIALS: 


be ts nd 


3.9 
0 
9 


8.8 
8.7 
8.4 

8 


MANUFACTURED ARTICLES: 


Includes Yarns and Tissues, 

Manufactures from other | 1880 292,000 7.6 371,200 
Organic Substances, Manu- 1881 311,100 392,200 
factured Foods. Tobacco | 1882 319,800 oa 400,100 
Manutactured, Chemical 1883 401,000 
Products, Metals and Metal |! 18s4 ‘ ‘ 8.$ 383,800 
Wares, Products of minor + 1885 4 367 800 
Manufacturing Industries, 1886 381,900 
Machinery, Instruments, 1887 263, ee 359,200 
Rolling Stock, Vessels, and 1888 373,300 
other means of transport, | 1889 , 7 7. 389,000 
Manufactures from Mineral 1890 383,900 
Products other than Metals, 

etc.) % 


613,500 noes 676,000 

641,800 a 731,500 

654,200 iid 781,900 

624,900 “ee 749,900 

ane eee 691,500 
Deets « @ + « ! 672.100 
9, - 698,500 

568 ,600 —- 672,900 

533,100 jini 728,800 

589,200 son 766,200 

510,700 Sail 771,400 
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STATEMENT SHOWING THE VALUE OF IMPORTS AN 


DESCRIPTION OF CATEGORY. 1883. 1884, 1885. 


1,000 1,000 
Dollars. Dollars. 


1,000 
IMPORTS OF — Dollars. 
ARTICLES OF FOOD AND LIVE ANIMALS: 
(Includes Coffee, Sugar, Molasses, and Confectionery, 


| 
Cocoa, crude, and Leaves and Shells of, erat | 214,399 | 224,726 | 194,266 
-J 


stuffs, Fish, Fruits and Nuts, Tea, -_— —_ es, also 
Horses and other Live Animals, etc. ; 
9 33.66 33.52 


PER CENT OF TOTAL VALUE. 30.5 


VII. UNITED 


Db EXPORTS INTO AND FROM THE UNITED STATES, DISTINGUIS 


a = 


IMPORTS.* 


1886. 1887. 1888. 1889. 1890. 1891. 1892. 


VALUE. 


1,000 1,000 
Dollars.| Dollars. 


1,000 
Dollar 


1,000 1,000 
Jollars. Dollars. 


1,000 1,000 1,000 
Dollars. Dollars.| Dollars. 


199,176 | 213,973 | 220,786 | 239,140 | 251,945 | 284,716 | 303,159 | 619,271 


31.35 30.92 30.50 32.10 31.92 33.72 36.64 





ARTICLES IN A CRUDE CONDITION WHICH ENTER INTO ) 
THE VARIOUS PROCESSES OF DOMESTIC INDUSTRY 
(Inclndes Chemicals, Drugs, Dyes, and Medicines, Cos al, 

Cotton unmanufac ‘tured, Flax, Hemp, Jute, and other 
Vegetable Substances, Furs, and Fur-skins undressed, 
Hides and Skins other than Fur-skins, India-rubber 
and Gutta-percha, crude, Lead and Manufactures, 
Ore, Gold and Silver bearing, Paper Stock—Rags and 
other, except Wood- -pulp—Silk unmanufactured, Tin 
in Bars, Blocks, or P igs, Wool unmanufactured, 
Wood unmanufactured, etc. —<suen kha « 


149,166 138,497 119,609 


PER CENT OF TOTAL VALUE. .29 20.75 20.64 


10,447 


1.30 





148,146 | 168,199 174,270 | 178,646 180,846 | 196,394 | 204,094] 28,636 


23.31 23.96 22.91 3.56 





ARTICLES WHOLLY OR PARTIALLY MANUFACTURED 
FOR USE AS MATERIALS IN THE MANUFACTURES AND 
MECHANIC ARTS: 

(Includes Cement, Chemicals, Drugs, Dyes, and Medi- | 
cines, Furs dressed on the Skin and Manufactures, | 
Iron and Steel and Manufactures, Leather and Manu- | 
factures, Oils, Paints, and Colors, Wood Manufac- 
tures, Materials for Hats, Bonnets, etc.) 


88,613 81,961 


PER CENT OF TOTAL VALUE. 2.64 12.46 


78,843 | 80,329 84,932 | 83,980 84,747 107,024 83,206 6,276 





12.41 11.60 11.73 11.27 10.74 é 12.91 10.06 





MANUFACTURED ARTICLES READY FOR CONSUMPTION : 
(Includes Books, Maps, Engravings, and other Printed 
Matter, Cotton Manufactures, Earthen, Stone, and 
Chinaware, Manufactures of Flax, Hemp, Jute, and | 
other Vegetable Substances, Glass and Glassware, > 
Iron and Steel Manufactures, Metals, Metal Composi- | 
tions and Manufactures, Paper and Manufactures of, 
Wood, Woollen Wares, Clocks and Watches, Buttons, 
common, Leather Wares, etc.) ce e-4 . 





162,409 | 134,240 119,254 





PER CENT OF TOTAL VALUE. 23.17 20.11 


ne 
157, 


975 | 139,970 147,989 146,081 943 138,470 | 132,179 5,367 


27, 


20.14 20.21 20.44 19.61 20.01 16.21 15.97 67 





LUXURIES, ETC. : 


ARTICLES OF VOLUNTARY USE, 
Laces, Insertings, 


) 
(Includes Cotton, Embroideries, | 
Trimmings, and Lace Window Curtains, Feathers, | 
Flowers, Perfumery, Toys, etc., Flax, Hemp, and 
Jute Laces, Insertings, etc., Jewelry, lannndlideeses $ 
of Gold and Silver, and Precious Stones, including 
Diamonds, rough and uncut, Silk Manufactures, 
Tobacco Manufactures, Wine, Distilled Spirits, Malt | 
eae ee ee ee eee J 


86,243 88,151 74,220 





PER CENT OF TOTAL VALUE. 12.31 13.20 


TOTAL — IMPORTS 700,830 667,575 


89,849 | 95,980 97,285 | 113,829 | 118,312 | 104,764 | 134,228 


12.79 12.97 13.26 13.06 14.42 13.89 12.66 16.69 


635,436 | 692,320 | 723,957 745,132 | 789,310 | 844,916 | 827,402 | 804,224 





* General Imports, except in the Years 1883, 1884, and 1885, where 


UNITED STATES. 


DISTINGUISHED ACCORDING TO THE UNDERMENTIONED CATEGORIES, IN EACH YEAR FROM 1883 TO 1892, INCLUSIVE. 


EXPORTS (SPECIAL). 




















| 
892. | 1883. | 1884. | 1885. | 1886. | 1887. | 1888. | 1889. | 1890. | 1891. | 1892. DESCRIPTION OF CATEGORY. 
J |. ie. See 
VALUE. 
000 | 1,000 | 1,000 | 1,000 | 1,000 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | EXPORTS OF — 
llars.| Dollars. D: .D . -. Dollars. ars. ~D .D .dD . 
llars.| Dollars. Dollars. Dollars.) Dollars. Dollars.) Dollars.| Dollars. Dollars. Dollars. Dollars ( DOMESTIC MFRCHANDISE OTHER THAN MANUFACTURES :— 
PRODUCTS OF AGRICULTURE : 
(Includes Cattle and Horses, also Breadstuffs of all Sorts, 
3,159 | 619,270 | 536,316 | 530,173 | 484,955 | 523,074 | 500,840 532,141 | 629,821 | 642,751 | 799,328 Cotton unmanufactured, Fruits and Nuts, Oil Cake, 
Oils, Animal and Vegetable, Provisions— Beef Prod- 
ucts, Hog Products, Oleomargarine, Dairy Products - 
Seeds, Tobacco in the Leaf, Stems, and Trimmings, etc.). 
36.64 77.00 73.98 72.96 72.82 74.41 73.23 72.87 74.51 73.69 78.69 PER CENT OF TOTAL VALUE. 
| | PRODUCTS OF THE MINES, INCLUDING CRUDE MINERAL 
0,447 | 15,022) 15,798 | 13,65 759 | 17,994] 19,948 | 22,298| 22,055 20,693 OILS : ' 
10,447 | 1680 15,7 SSASE | 12,000) 85008) tee | - (Includes Coal, Anthracite and Bitumen, Copper Ore, 
Mineral Oil, crude, Quicksilver, etc.). 
a | = 
| | | ‘ 
1.30 2.07 2.18 2.05 1.67 2.63 | 2.73 2.64 | 2.53 2.04 PER CENT OF TOTAL VALUE. 
( PRODUCTS OF THE FOREST: 
4,094 | 28,636 | 26,223 22,015 20,962 21,126 23,991 26,997 29,473 28,716 27,957 (Includes Timber, Lumber, etc., also Rosin, Turpentine, 
’ and Spirits of Turpentine, etc.). 
24.67 3.56 3.62 3.03 3.15 3.01 3.51 3.70 3.49 3.29 2.75 | PER CENT OF TOTAL VALUE. 
PRODUCTS OF THE FISHERIES : 
3.206 6,276 5,614 5,955 5,139 5,156 5,519 7,106 7,458 6,209 5,404 (Includes Fish of all kinds, Fish Oils, Spermaceti, Sper- 
maceti Wax, Whalebone, etc.). 
0.06 78 77 82 77 73 82 97 -88 71 53 | PER CENT OF TOTAL VALUE. 
PRODUCTS, MISCELLANEOUS : 
179 5,367 5,417 5,555 4,713 5,173 5,218 5,415 5,142 3,612 3,839 (Includes Furs and Fur-skins, Ice, etc.). 
5.97 67 75 -76 71 .73 76 74 61 41 38. PER CENT OF TOTAL VALUE. 
{ MANUFACTURES, DOMESTIC : 
(Includes Agricultural Implements, Books, Maps, and 
Engravings, Carriages and Cars and parts thereof, 
Chemicals, Drugs, Dyes, Medicines, Clocks and Watches 
and parts of, a and Manufactures, Manufactures 
- ‘ oe an » een _ ee os oe . = of Cotton, of Flax, Hemp, and Jute, of India-rubber 
,764 | 134,228 136,373 147,187 | 136,542 136,735 130,300 138,676 151,102 168,927 158,511 { and Gutta-percha, Fertilicers, Scientific Instruments 
and Apparatus, Iron and Steel and Manufactures, 
Jewelry and Manufactures of Gold and Silver, Leather 
and Manufactures, Musical Instruments, Mineral Oils, 
refined, Paper and Manufactures, Paraffin, Soap, Spirits, 
Tobacco manufactured, Wood Manufactures, etc.). 
2.66 16.69 18.81 20.25 20.50 19.45 19.05 18.99 17.87 19.37 15.61 | PER CENT OF TOTAL VALUE. 
ts _ | . ‘ . a — ats TOTAL — EXPORTS OF DOMESTIC PRODUCE AND MANUFAC- 
,402 | 804,224 724,965 726,683 665,965 | 703,023 683,862 730,283 845,294 872,270 1,015,732 TURE. 





d 1885, where Imports entered for Consumption only are given. 
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IX. BRITISH INDIA. 

VALUE OF IMPORTS AND EXports (excluding Government transactions) INTO AND FROM BRITISH INDIA, 
DISTINGUISHING ARTICLES OF Foop, ETC., RAW MATERIALS, MANUFACTURED ARTICLES, ETC., IN 
THE YEARS 1891 AND 1892 (Calendar Years). 

(Including Bullion and Specie.) 


IMPORTS. EXPORTS. 


Per Cent of Per Cent of 
Value. a Value. pe . 
Total Value. Total Value. 


1892. 1891. | 1892. 1892. 1891. 1892. 


Per Per Per Per 
Rupees. Rupees. Cent. Cent. Rupees. Rupees. Cent. Cent. 
LivE ANIMALS, FOOD AND 
DRINK, AND NARCOTICS : 
a) Live Animals .. . 3,307 388 3,034,109 A j 999,809 1,316,! 
(6) Foodand Drink. . 83,995,139 9,116,171 | 10.2 346,881,359 338,340, 


(c) Narcotics (Opium and 2? 
5 


Tobacco) . 1,529,139 804,492 PY od 04,715,344 97 663,45 


LIVE ANIMALS, ETC. - TOTAL, 88,831,666 83,954,772 | 10. 442,596,512  437,321,35 





RAW MATERIALS : 
(a) Textile 52,705,961* 3,261,938" 6. 5.5 | 216,984,035  200,012,72 20.8 | 18.4 

less than 

rn « « «¢ @ 6 4 9,866,462 7,664,381 2 129,733 

(c) Other (ineluding | 


Chemicals and Drugs) .)| 24,122,879 28,607,060 2. 3.6 | 174,085,815 160,270,56 


RAW MATERIALS - TOTAL 9,533,379 391,199,583 360,369,016 





MANUFACTURED ARTICLES: 

a) Textile . “<,4 
en «6 « ¢ © e « 47,056,385 58,443,817 5. . 622,635 670.9944 
144,105,441 119,730,050 7. 3.2 84,340,862 101,115,476 


305,798,528 722.770 37.5 36.7 1 100.565.119* 111,628,156* 


(c) Othert 


MANUFACTURED ARTICLES | | 496,960,354 466,896,637 59.3 | 185,528,616 213,414,626 
TOTAL 7 





TOTAL. «. « « « 672,487 322 384,788 . 1,019,324,711 1,011,105,040 





COIN AND BULLION: 
Pe 53,259,344 4,867,339 3 of 11,607,353 49,434,493 


Pe «2 sf ei 96,700,679 2,405,212 . 13,345,082 24,957 ,622 


CoIn AND BULLION - TOTAL) 149,960,023 272,551 8. 24,952,435 74,392,115 





TOTAL (INCLUDING , 


CoLx AXD BULLION) | | 822:447.345 | 787,657 sess | eeee [1,044,277,146 1,085,497,155 





* In the case of Imports, Twist and Yarn are included under Raw Materials, but in Exports under Manufac- 


tared Articles. 
t Includes Hardware and Cutlery. : 
tIncludes Machinery. Railway Materials, Dyes, and Oils in the case of Imports. In the Exports, Dyes and 


only are specially mentioned as being included. 








550 American Statistical Association. [122 


X. UNITED KINGDOM. 
VALUE OF IMPORTS AND EXPORTS INTO AND FROM THE UNITED KINGDOM, DISTINGUISHING 
ARTICLES OF Foop, ETC., RAW MATERIALS, MANUFACTURED ARTICLES, ETC., IN THE 


YEAR 1892. 
(Including Bullion and Specie.) 


IMPORTS (General). | EXPORTS (General).| EXPORTS (Special). 
Per Cent Per Cent Per Cent 
| Value. of Total | Value. | of Total Value. | of Total 
} Value. Value. Value. 


1,000/. Per Cent.| 1,000/. Per Cent., 1,000/. | Per Cent. 


LIVE ANIMALS, FOOD, AND} 
;, 191,713 42.0 23,560 7.3 10,444 41 
DRINK, AND NARCOTICS . 





RAW MATERIALS: 

(a) Textile . — 26,604 
2 eee eee 21,557 4. 4,006 
(ce) Other kinds 35,638 


RAW MATERIALS - TOTAL 38.! 66,248 





MANUFACTURED ARTICLES : 


ee 26,025 110,860 108,238 


Pee 4,848 > 38,861 38,189 


(c) Otherkinds ... . 25,654 5.6 52,111 48,979 


MANUFACTURED ARTICLES)| 56.597 2. 201,832 195,406 
TOTAL 7 





,. s | 423,794 92.§ 291 ,640 227,077 





COIN AND BULLION: 
21,583 ‘ 332 14,832 
14,079 


(a) Gold. 
(®) Gilwer . we we ee 10,746 


COIN AND BULLION - TOTAL 32,328 A 28,911 





TOTAL (INCLUDING } —o 
ie : AES 255,988 
COIN AND BULLION)! soi 
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Synopsis. | 
THE GEOGRAPHICAL DISTRIBUTION OF THE 
POPULATION OF THE UNITED STATES. 
By HENRY GANNETT, 
OF THE UNITED STATES GEOLOGICAL SURVEY. 


The original settlements within the territory now consti- 
tuting the United States were made mainly along the Atlantic 
coast. As the people increased and multiplied they spread 
inland to the westward, following in the main parallels of 
latitude. The northwestern states have been peopled, so far 
as their inhabitants of native origin are concerned, from the 
northeastern states, and similarly the southwestern states 
have been peopled from the southeastern states. There has 
been little movement of population from north to south or 
the reverse. 

The importation of negro slaves from the West Indies, and 
from Africa, began at a very early date in colonial history. 
The slave population was never of importance in the northern 
states, but in the southern states it early became a very large 
element, so large and so well adapted to the climatic condi- 
tions as to practically monopolize the labor of that part of 
the country. It constitutes now about one-eighth of the total 
population. 

The social position which the colored element occupies in 
the south is in the north filled by the foreign element. Immi- 
gration from Europe to this country was never of great im- 
portance until 1847, when the famines in Ireland and _polit- 
ical troubles in Germany produced an overflow from these 
countries into this. Since then immigration has continued 
in enormous and rapidly increasing volume, until up to the 
present time more than fifteen and one-half million people 
have crossed the Atlantic and found homes in this country. 
Most of these people are from northern Europe, from Ireland, 
Great Britain, Germany, and Scandinavia. In recent years 
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the Russians, Poles, Bohemians, and Italians have joined the 
throng in considerable numbers. 

Nearly all these immigrants land in New York, and thence 
scatter over the northern part of the country, being drawn 
hither or thither by considerations of climate or occupation. 
In the northeastern states they have to a certain extent sup- 
planted the native stock. Of all these foreigners the British 
are scattered the most widely over the north. The Irish are 
found mainly in southern New England and New York: the 
French Canadians almost entirely in New England, while the 
Germans have spread to the westward; and the Scandina- 
vians are found in Wisconsin, Minnesota, and the Dakotas, 
where they have located as far north as possible without 
going beyond our jurisdiction. Summing up the habitat of 
the foreign element, we may say that it is found wherever 
the negro is not found, that is, throughout the north and 
west, while the negro is found oniy in the south. It results 
from this that in classifying these two elements of the popu- 
lation in accordance with the elements of climate they are 


found to be in the highest degree complementary. The 
foreign-born element constitutes about one-seventh of the 


total population. 

A study of the environment of the population, and of these 
elements, is of interest, since climate and elevation have 
doubtless exerted a considerable influence, either directly or 
indirectly, in bringing about the present distribution. 

The broader features of the distribution of population are 
as follows: that the great body of the inhabitants are found 
in the eastern part of the country and in middle latitudes, 
and, of course, in that part of the country which is drained 
to the Atlantic Ocean. Moreover, that nearly half the popula- 
tion of the country is located in the drainage basin of the 
Mississippi River. 

The great body of the inhabitants live at low altitudes 
above the sea, nine-tenths being found at a less elevation 
than 1500 feet, and three-fourths of them below 1000 feet. 
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As to temperature, the great body of the population live 
where the mean annual temperature is between 45 and 55 
degrees, and as to rainfall, the majority live where its mean 
annual amount is between 30 and 50 inches. 

Considering the two elements, the foreign born and the 
colored, the former are found in northern latitudes and the 
latter in southern latitudes. While both elements are found 
at low altitudes, the colored seek the low coast regions, and 
avoid high altitudes in a much greater degree than the foreign 
born do. As to temperature, the foreign born are found under 
much colder conditions than the colored, the latter seeking a 
hot climate, while the former are found under colder condi- 
tions than the average of the total population. The case is 
similar, though in a less degree, in regard to rainfall, the 
colored seeking regions of great rainfall, while the foreign 
born are found where the rainfall is very much less. 

The habitat of the people as regards elevation, temperature, 
and rainfall is summed up in the following table, showing 
the average elevation, average mean annual temperature, and 
average mean annual rainfall under which the total popula- 
tion, the foreign born, and the colored elements were living 


in 1890. 
Total Foreign 
Population. Born. Colored. 
7TS38 890 427 


Average elevation (feet ee 2 ee 
Mean annual temperature (degrees Farenheit; . . 53 48 61 
50.9 


Mean annual rainfall (inches es oe & @ 2 6 GS 37.7 
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A PRELIMINARY REPORT ON ANTHROPOMETRY 
IN THE UNITED STATES. 
By EpwarkpD MussEyY HARTWELL, PH.D., M.D., 


DIRECTOR OF PHYSICAL TRAINING IN PUBLIC SCHOOLS OF BOSTON, MASSACHUSETTS. 


The writer has adopted the above title for this paper since 
his chief purpose, at this time, is to call attention to the 
number and variety of the publications which relate to 
anthropometry in the United States, without attempting a 
complete or critical analysis of any of them. It is also proper 
to note that the appended Provisional List includes several 
titles of books and articles which have been published in 
Europe by American writers, and a few titles of articles 
relating to anthropometry in America by European writers. 

In this paper the term anthropometry is used in the sense 
originally attributed to it by Quetelet, which includes the 
measure of the different faculties of the human being; 
although anthropometrical study in the United States has 
been pursued, for the most part, for the sake of determining 
the physical proportions of the body and its parts. 

Considered as a whole, the American literature on anthro- 
pometry consists largely of descriptive and tabulated reports 
of the results reached by individual observers in compara- 
tively narrow and disconnected fields of investigation. A 
very considerable amount of material has been amassed, but 
much of it is so heterogeneous as to remind one of a heap of 
nuggets of crude ores of different kinds, which, to yield true 
metal, must needs be sorted, roasted, and refined. Neverthe- 


less, in spite of some vagueness of aim and considerable diver- 


sity of methods, a sufficient amount of valuable material has 
been published in relation to the growth and development 
of children and adolescents to warrant an earnest and labo- 


rious attempt to sift, collate, and recast it in such wise as to 
make it available for the purposes of the vital statistician, 
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the biologist, the psycho-physicist, and even the routine 
educationist. It is clearly the part of wisdom to utilize the 
material at present in hand, partly in order that its actual 
value may be ascertained, and partly because a comprehen- 
sive and searching study of it would serve to indicate what 
problems should be attacked next, and to suggest the most 
hopeful means of attack in such problems. 

That the study of anthropometrical problems has become 
more extensive and diversified recently is rendered evident 
by comparing the number and variety of the titles of works 
published since 1880, or even since 1890, with those published 
between 1850 and 1880. (See appended Provisional List.) 
It is noteworthy, moreover, that interest in the physiological 
and psycho-physical bearings of anthropometrical science is 
steadily increasing. [See the articles by Bolton (7), Bryan 
(12), Burnham (13), Gilbert (15), Porter (22), Scripture 
(26), and West (81) cited below]. 

As regards amount of statistical data and the discussion of 
theoretical questions, the weightiest contributions to anthro- 
pometrical science in America have been made in the depart- 
ment of Military Anthropometry by Messrs. Elliott (55), 
Gould (57), and Baxter (52). Next in rank, in the order 
named, are the departments of Anthropometry of School 
Children (see Bowditch, 8, 9, and 10; Peckham, 20 and 21; 
Porter, 22-25; and Boas, 5 and 6); and the Anthropometry 
of Students (see Hitchcock, 91-102; Sargent, 106-109; 
Enebuske, 88 and 89; and Wood, 113-117). The papers of 
Beyer (53), Enebuske (88 and 89), and Porter (22) give 
evidence of a growing tendency to attempt to correlate the 
results of anthropometrical investigations, and the teachings 
of physiology as to the development of functional power. 
In the field of criticism and discussion of methods the articles 
of Boas (34), Gulick (38), and Porter (47) mark a new and 
hopeful departure. Minot’s paper (45) is a valuable contri- 
bution to the theory of growth. Spiess, of Frankfurt am 
Main, and Geissler and Ulitzsch, in Saxony, measured large 
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numbers of school children, in respect to height, in order to 
determine the normal dimensions of desks and seats to be 
used in school by the children in question. It would appear 
that no investigations of this sort, worthy of mention, have 
been made as yet in this country. 

Dr. Bowditch’s papers are of capital importance, by reason 
of the light they throw on the law of growth, and the signifi- 
cance of the physical changes incident to puberty. Their 
bearing upon school management has not been sufficiently 
recognized as yet by school authorities in this country. Dr. 
Bowditch is now generally credited with being the first to 
show that boys and girls have different rates of growth, as 
regards height and weight; and his observations and conclu- 
sions have been strikingly corroborated by Peckham, Porter, 
and West in the United States, and by the investigations of 
a Royal Commission in Denmark, by Roberts in England, 
Pagliani in Italy, Erismann in Russia, Geissler and Ulitzsch in 
Saxony, and by Axel Key in Sweden. 

The writer, who is at present engaged in making a com- 
parative study of mortality and growth rates, finds that there 
is a striking relation between the death rates of Boston boys 
and girls and their respective rates of growth, as determined 


by Bowditch. That is to say, the death rates of Boston boys 


are lowest during the period of their most rapid growth, and 
the death rates of Boston girls are lowest during their period 
of most rapid growth. He also finds that a similar relation 
exists between the death and growth rates of Swedish boys 
and girls. The results of the writer’s investigations touching 
this question will be published shortly in the Quarterly Pub- 
lications of the American Statistical Association. 

The use of anthropometry as a means for guiding and 
testing procedures in physical training is becoming general in 
the leading colleges for men and women, and in a few second- 
ary and special schools, and in the Y. M.C. A. Herein is 
found one of the most characteristic developments of anthro- 
pometry in America. In this connection, special mention 
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should be made of the life size “anthropometric statues” 
exhibited by Dr. Sargent in the Anthropological Depart- 
ment of the Columbian Exposition, since they constitute a, 
unique and highly interesting contribution to anthropometry. 
They are intended to represent the bodily proportions and 
conformation of the typical college man and college woman, 
and are based on extensive unpublished data belonging to 
Dr. Sargent. The Bertillon anthropometrical system, for the 
identification of criminals, has been adopted by a few penal 
institutions. Extensive anthropometrical investigations have 
recently been made upon American Indians under the super- 
vision of Dr. Franz Boas. The results of Dr. Boas’s studies 
remain to be published. The amount of undigested and 
unpublished material in military, prison, school, and college 
anthropometry is now very extensive, and increases yearly. 

Hitherto American anthropometrists, as a rule, have 
worked too much apart from one another, along short lines, 
and within comparatively narrow limits. It is time to attempt 
to bring about a closer organization, one that shall conduce 
to unity of purpose and intelligent codperation in the field of 
investigation, and to the adoption of the most approved 
scientific methods of recording, collating, and publishing the 
results of such investigations. Such an organization should 
also seek to keep heartily and thoroughly in touch with the 
anthropometrists of Europe. It is to be hoped that the recent 
establishment of special committees on anthropometry by 
the International Statistical Institute, and of the American 
Statistical Association, respectively, will tend to promote a 
more vigorous and intelligent prosecution of anthropometrical 
studies on both sides of the Atlantic. 
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PROVISIONAL List oF WorKsS —ARTICLES, Books, AND TABLES — 
RELATING TO ANTHROPOMETRY IN THE UNITED STATES. INCLUD- 
ING 117 Tirtes, ARRANGED IN CLAssEs I-VI. 


Class I, Nos. 1-3, titles relating to Art. 

Class II, Nos. 4-33, titles relating to Anthropometry of Children. 

Class III, Nos. 54-51, titles relating to Methods in Anthropometry. 

Class IV, Nos. 52-58, titles relating to Military and Naval Anthro- 
pometry. 

Class V, Nos. 59-895, titles relating to Miscellaneous Topics in An- 
thropometry. 

Class VI, Nos. 86-117, titles relating to Anthropometry of Students. 


ANALYSIS OF TITLES ACCORDING TO DATE OF PUBLICATION AND CLASS 
OF SUBJECT. 


2. 3. 4. 5. 6 
Children.’ Methods. Military.| Miscellaneous. | Students. Tota 


Period 1850-60 
Period 1860-70 
Period 1870-80 
Period 1880-90 
Period 1890-94 


Sum. 


Crass I. Tiries RELATING TO ART. 


1. ALLEN, H. An Analysis of the Life-Form in Art. Philadelphia, 
187d. Ato. 

2. FLETCHER, R. Human Proportion in Art and Anthropometry. 
A lecture delivered at the National Museum, Washington, mem ©. 
Cambridge, 1883. M. King. 57 p. 4 pl. 8vo. 

Story, W. W. The Proportions of the Human Figure, Accord- 
ing to a New Canon, for Practical Use: with a Critical Note 
of the Canon of Polycletus, and of the Principal Ancient and 


Modern Systems. London, 1866. 8vo. 
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Crass II. Tirtes RELatinc TO ANTHROPOMETRY OF CHILDREN. 
Assott, S. W. The Evidence of Still-Birth. Transactions of 
Massachusetts Medico-Legal Society. I. 56. Boston, 1879. 

Relates to length and weight of infants at birth. 

Boas, F. Anthropological Investigations in Schools. Pedagogical 
Seminary, Worcester, Mass., 1891. I. 225-228. Also in Se/- 
ence, New York, 1891. Vol. xvii, 351-352. 

——The Growth of Children. Science. New York, 1892. Vol. xix, 
256; 281-282; xx, 351-352. 

Botton, T. L. The Growth of Memory in School Children. 
American Journal of Psychology. 1892. Vol. iv, 189-192; 362- 
580. 

Bowpircn, H.P. Zhe Growth of Children. Report of Board of 
Health of Massachusetts. Boston, 1877. Vol. viii. 51 p., 10 
tables. 

—— The Growth of Children a Supplementary Investigation, with 
Suggestions in Regard to Methods of Research. Report of Board 
of Health of Massachusetts. Boston, 1879. Vol. x. 53-62. 11 pl. 
— The Growth of Children. Studied by Galton’s Method of Per- 
centile Grades. Report of Board of Health of Massachusetts, 
1889-90. Boston, 1891. Vol. xxii. 479-522. 

The Relation between Growth and Disease. Reprinted from 
Transactions of the American Medical Association. Philadel- 
phia, I8sl. 9 p- 

Bryan, W. L. On the Deve lopment of Voluntary Motor Ability. 

American Journal of Psychology. Worcester, 1892. Vol. v. 

125-204. 3 charts. 

Burnuam, Wu. H. A Seheme of ¢ lassification for Child-Study. 

Pedagogical Seminary. Worcester, Mass., 1893. Vol. ii. 191 

198. 

Cuaitte, S. E. Jufants: their Chronological Progress. New 

Orleans Medical and Surgical Journal, 1886-87. N.S. Vol. xiv. 

893-912. <Also reprint. 

GILBERT. Exp riments on the Musical Sensitiveness of School 
Children. Studies from the Yale Psychological Laboratory. 
1892-93. 80-87. 

Greenwoopn, J. M. Heights and Weights of Children. Ameri- 
can Public Health Association Report, 1891. Concord, N. H., 


1892. Vol. xvii. 199-204. 
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Hinps, Ciara Buiss. Child Growth. Reprint of paper before 
Women’s Anthropological Society of Washington. Washington, 
D. C., 1886. 8 p. 
Moon, S. B. JAMeasurements of the Boys of the Me Donogh 
School for the Years 1888-1891: arranged in Order of Height, 
Summed and Averaged. Also a Percentile Table for 115 Boys 
13-14 Years of Age. McDonogh, Maryland, 1892. 46 p. 4to. 
Morse, W. H. Zhe Baby's Growth. Virginia Medical Monthly. 
Richmond, 1886-87. Vol. xiii. 392-395. 
Peckuam, GeorGe W. The Growth of Children. Report Wis- 
consin Board of Health, 1881. Madison, 1882. Vol. vi. 28-73. 
2pl. 12 diag. 


— Various Observations on Growth. Ibid, 1882. Madison. 


1883. Vol. vii, 185-188. 
PORTER, W. ae The Growth of Saint Louis Childre nN. Trans- 


actions of the Agademy of Science of St. Louis, 1894. In press. 


——T he Physical Basis of Precocity and Dullness. Transactions 
of the Academy of Science of St. Louis. St. Louis, 1895. 
Vol. vi. 161-181. 
—The Relation between the Growth of Chiidren and their Devi- 
ation from the Physical Type of their Sex and Age. Transactions 
of the Academy of Science of St. Louis. St. Louis, 1895. 
Vol. vi. 253-250. 8 tables. 1 diag. 
—— Ueber Untersuchungen der Schulkinder auf die Physischen 
Grundlagen threr geistigen Entwickelung. Read in Berliner 
Gesellschaft fiir Anthropologie, Ethnologie, und Urgeschichte, 
15 July, 1893. Zeitschrift fiir Ethnologie. Berlin, 1894. 
304. 
Scripture, E. W. Tests on School Children. Educational 
Review. New York, 1895. Vol. I. 52-61. 
Srockton-Hovuen, J. Statistics Relating to Seven Hundred 
Births ( White) Occurring in the Philadelphia Hospital, hetween 
1865 and 1872. Philadelphia Medical Times, 1885-86. Vol. 
xvi. 92-94, 
West, G. M. Anthropometrische Untersuchungen tiber die Schul- 
kinder in Worcester, Mass. Archiv fiir Anthropologie. Braun- 
schweig, July, 1893. Vol. xxii. 13-48; 23 tables; 5 diag. 

The Anthropometry of American School Children. Proceed- 


ings of the International Congress. Chicago, 1893. In press. 
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30. ——The Anthropometry of Japanese School Children. In press. 

31. Eye-Tests on School Children. American Journal of Psy- 
chology. 1892. Vol. iv. 595-596. 

32 The Growth of the Breadth of the Face. Science. New 
York, 1891. Vol. xviii. 10-11. 

33. —— Worcester ( Mass.) School Children; the Growth of the Body, 
Head, and Face. Science. New York, 1893. Vol. xxi. 2-4. 


Crass III. Trttes ReELatinec to Metruops In ANTHROPOMETRY. 


. Boas, F. The Theory of Anthropometrical Statistics. Paper 
read September 16, 1893, before the International Statistical 
Institute, at Chicago. Quarterly Publications of the American 
Statistical Association. Boston, Dec., 1893. 

GALTON, FRANCIS. Useful Anthropometry. Proceedings of the 
American Association for Advancement of Physical Education, 
1891. Ithaca, N. Y., 1891. Vol. vi. 51-87. 

Ginon, A. L. Physical Measurements. Wood’s Reference 
Hand-book of the Medical Sciences. New York, 1887. Vol. v. 
667-675. 

GREENLEAF’S, Dr., New Table of Physical Proportions. Balti- 
more Underwriter. 1890. Vol. xliii. 303. 

Guuick, L. Manual for Physical Measurements, in Connection 
with the Y. M. C. Association Gymnasium Records. New York, 
1892. 

——The Value of Percentile Grades. Quarterly Publications of 
the American Statistical Association. Boston, 1893. N.S. 
Nos. 21, 22. 321-331. 

Hircucock. E., Jr. Physical Measurements, Fallacies, and 
Errors. Proceedings American Association for Advancement 
of Physical Education, 1887. Brooklyn, N. Y., 1887. Vol. iii. 
30-42. 

HOLGATE, a. a An Instrument for Measuring the Lower 
Extremities Correctly. Medica! Record. New York, 1881. Vol. 
xx. 164. 

Hurp, Kate C. Some of Gaiton’s Tests Concerning the Origin 


of Human Faculty. Proceedings American Association for Ad- 


vancement of Physical Education, 1891. Ithaca, N. Y., 1891. 


Vol. vi. 80-96. 
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Jackson, W. A. J., Jr. Graphic Methods in Anthropometry. 
Physical Education. Springfield, Mass., 1893. Vol. ii. 89-94. 
14. KeLioae, J.H. A New Dynamometer for Use in Anthropometry. 
Battle Creek, Michigan, 1893. No imprint. 
45. Minot, C. S. Growth. Reference Hand-book of the Medical 
Sciences. New York, 1886. Vol. iii. 394-400. 
MuLLER, G. Alphonse Bertillon’s Method for the Identification 
of Criminals. Authropometric Identifications. Adopted by the 
Wardens’ Association for the Registration of Criminals, at their 
meeting in Toronto, September, 1887. Instructions for taking 
measurements and descriptions. Translated from the French by 
Gallus Muller, Clerk of the Illinois State Penitentiary. Joliet, 
Iil., 1887. 84 p. 8vo. 
Porter, W. T. On the Application to Individual School Child- 
ren of the Means Derived from Anthropological Measurements by 
the Generalizing Method. Paper read September 16, 1895, before 
the International Statistical Institute, at Chicago. Quarterly 
Publications of the American Statistical Association. Boston, 
Dec., 1893. 
SarGENT, D. A. Report on Anthropometric Measurements. A 
Schedule of Measurements with Directions for Making Them. 
Presented by a Committee of the A. A. A. P. E., through its 
Chairman, Dr. Sargent, and adopted by the Association, Novem- 
ber 26, 1886. Proceedings American Association for Advance- 
ment of Physical Education, 1886. Brooklyn, N. Y., 1886. 
Vol. ii. 6-15. 


19, —— Anthropometric Apparatus, with Directions for Measuring 
and Testing the Principal Physical Characteristics of the Human 
Body. Cambridge, Mass., 1887. 8vo. 

50. Seaver, J. W. Anthropometry and Physical Examination. For 
Practical Use in Connection with Gymnasium Work and Physical 
Education. New Haven, 1890. 127 p. 


51. Swain, F. Anthropometric Measurements. Proceedings Ameri- 


can Association for Advancement of Physical Education, 1887. 
Brooklyn, N. Y., 1887. Vol. iii. 43-50. 
Crass IV. Titres ReLrarinG TO MILITARY AND NAVAL ANTHRO- 
POMETRY. 
52. Baxter, J. H. Statistics, Medical and Anthropological, of the 
Provost-Marshal-General’s Bureau, Derived from Records of the 
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Examination for the Military Service in the Armies of the United 
States During the Late War of the Rebellion of over a Million 
Recruits, Drafted Men, Substitutes, and Enrolled Men. Com- 
piled under direction of the Secretary of War. 2 vols. 4to. 
Washington, D. C., 1875. 

53. Beyer, H. G. Observations on Normal Growth and Develop- 
ment of the Human Body Under Systematized Exercise. Report 
of Surgeon-General of the U.S. Navy, 1893. Washington, D. C.. 
1893. 141-160. 16 tables in text. 

54. Cootiper, R. H. Statistical Report on the Sickness and Mor- 
tality of the Army of the United States, Compiled from the Records 
of the Surgeon-General’s Office, from January, 1839, to January, 
1855. Washington, D. C., 1856. 

5d. Evuiort, E. B. On the Military Statistics of the United States 
of America. Printed for the United States Sanitary Commis- 
sion. Berlin, 1865. 44 p. 2 pl. 4to. 

Ginon, A. L. A Study of Adolescent Growth, Based on the 
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ANTHROPOMETRY. 
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BowpircH, H. P. On the Collection of Data at Autopsies. A 
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the Spine. Boston Medical and Surgical Journal. 1883. Vol. 
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ing the Strength of the Individual Groups of Muscles in 600 Men 
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them. Prepared from the Records of the Department of Hygiene 
and Physical Education in Amherst College during the years 
1861-62 and 1892-93, inclusive. Third edition. Amherst, Mass. 
Carpenter and Morehouse. 1893, 8vo. 35 p. 3 tables. 
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Statistical Tables Concerning the Class of 1891 of Wellesley 
College. numbering 104 Women. 16 p. 4to. No imprint. 
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141] vemarks on the Theory of Anthropometry. 569 


REMARKS ON THE THEORY OF ANTHROPOM- 
ETRY. 


By Franz Boas, PH.D. 


The theory of anthropometric statistics is based largely 
upon Quetelet’s investigations, who endeavored to prove 
that the distribution of anthropometric data follows the law 
of chance. Some attempts to develop the theory further 
have been made by Stieda and Ihering aud by Francis Gal- 
ton. The former emphasized the introduction of the aver- 
age variation of measurements into the consideration of the 
subject, the latter developed what has become known as the 
method of percentile grades. Stieda was also the first to 
express a doubt as to the general applicability of the law of 
chance. 

The anthropometric characteristics of a group of people 
are treated in various ways. Some authors consider the 
average of the measurements the most valuable result ; oth- 
ers prefer to compute the mean value, which is, more prop- 
erly speaking, the probable value, as it is computed as that 
value above and below which fifty per cent of the whole 
series are found; still others compute the most frequent 
value. ‘The followers of Francis Galton compute the mean 
value and the points representing various percentile grades, 
i. e., points below which ten per cent, twenty per cent, 
thirty per cent, and so forth, of the total series are found. 
Anthropologists who study the physical characteristics of 
races use mostly the method of seriation. They give the 
percentage of cases of the series which fall between certain 
limits. Still another method which is frequently applied 
consists in the comparison of those percentages of the series 
which lie above or below a certain limit. 

We will examine the merits of these methods. Whenever 





570 American Statistical Association. [142 


the distribution of measurements follows the laws of chance 
the average may be considered the type represented by the 
series. In this case the average, the probable value, and the 
most frequent value will be identical, provided the series of 
observations is sufficiently large. In practice they will 
naturally always show slight differences. In these cases the 
average must be used, not the probable or the most fre- 
quent value, because the first named can be determined with 
greater accuracy than the others. When a limited number 
of observations are given, and the mean error of the average, 
of the probable value, and of the most frequent value are 
computed, it is found that the mean error of the average is 
smaller than that of the probable value; the mean error of 
the latter is, in turn, smaller than that of the most frequent 
value. For this reason the probable value, or, as it is often 
called, the mean value, or the fifty percentile grade, must 
not be used for the purpose of describing the type of a 
series of measurements which are distributed according to 
the laws of chance. 

When the distribution of cases does not correspond to the 
laws of chance, neither the average. nor the probable value, 
nor the most frequent value can be utilized without a previ- 
ous theoretical treatment of the curve representing the laws 
of distribution. Based on Quetelet’s statements, it has gen- 
erally been assumed that all anthropometric measurements 
are distributed according to the laws of chance, and that the 
curves will approach the theoretical curve the more closely the 
greater the number of cases that is embodied in the series. 
I believe that Stieda was the first to intimate that deviations 
from the law may occur, although he does not follow out 
this suggestion. A.and J. Bertillon have proved that such 
deviations occur. Later on, Bowditch has shown that the 
curves showing the distribution of statures and weights of 
children do not follow the laws of chance. He shows this 
by pointing out the fact that during the period of growth a 
constant difference exists between the average and probable 
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values. Galton also paid some attention to this subject, and 
Dr. Gulick mentioned it in a recent paper. Glancing over 
the curves representing large series of measurements, it 
strikes me that they conform to the laws of chance only in a 
general way, and that considerable deviations are quite 
frequent. It is necessary to consider the biological laws 
underlying the phenomena under consideration. Assuming 
that there is a uniform ancestral type in a certain district, 
and that the conditions of life remain stable, we may*expect 
that the people representing its offspring will be grouped 
around the type according to the laws of chance. Assum- 
ing, however, that there were two distinct ancestral types in 
adjoining districts, and that these types intermingled, we 
cannot foreteil what the distribution of forms among the 
offspring will be. It may be that they represent an inter- 
mediate type between the parental forms. In this case we 
might expect to find them distributed according to the laws 
of chance. But it may also be that we find them to have a 
tendency to reproduce one or the other ancestra! type, either 
pure or slightly modified. In this case the resulting curve 
would not conform to the laws of chance, and would show 
an entirely different character. There is considerable evi- 
dence that the laws of inheritance are such that there exists 
a tendency of reproducing ancestral traits, not of producing 
new intermediate traits. ‘Therefore, we may be prepared to 
find considerable deviations from the laws of chance. It is 
clear that, if intermixture does not result in producing an 
intermediate type, an attempt to express the type by means of 
an average of the existing forms will have no meaning what- 
ever. The probable value would have just as little mean- 
ing. If the two parental forms were entirely distinct and 
reproduced without change, the most frequent values might 
have a meaning, as the two forms would occur most fre- 
quently. This, however, would depend upon many condi- 
tions favorable to such a result: the proportion of the two 
elements would have to be nearly equal, their difference 
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great, and each form must have a limited amount of varia- 
bility only. A conerete case of this kind is found in the 
anthropometry of the half-blood race of Indian and white 
parentage. Generally speaking, the ancestry of a people 
will be such that a number of forms which do not differ very 
much among themselves enter into its composition. The 
greater the number of forms, the nearer the curve of meas- 
urements will conform to a probability curve; but, neverthe- 
less, it must be borne in mind that the mixture may be such 
that constant deviations from such a curve are found which 
are not due to accident. Our conclusion from these consid- 
erations is that anthropometric measurements do not, as a 
rule, follow the laws of chance, and that a careful examina- 
tion of the curves is necessary in each case. We cannot 
expect that in all cases a classification of the material will 
lead to curves which follow the laws of chance more closely, 
as the laws of heredity are such that they do not necessitate 
an arrangement of this character. These facts must make 


us very careful in the use of the average considered as the 


type of a series. It will be necessary to investigate each 


series in order to ascertain if there are any deviations from 
the law of chance which seem to be due to constant causes, 
not to accident. 

Besides these biological considerations, we must consider 
a number of other factors which may cause deviations from 
the probability curve. If a series of measurements is dis- 
tributed according to the laws of chance, and the measure- 
ments of the whole series are changing, deviations will occur 
whenever the rate of change is not uniform. Such changes 
occur during the period of growth, and this is the cause of 
the asymmetry of distribution of measurements of children 
to which Dr. Bowditch called attention. Similar changes 
may occur when the conditions of life of a community are 
changing, or when one form is gaining preponderance over 
another form. In all such cases the computation of the 
average, of the mean, and of the most frequent value have no 
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meaning. The cause and character of the asymmetry of the 
curve must be determined, and a mathematical treatment 
must be applied which takes the asymmetry into considera- 
tion. It is not necessary to elaborate the theory of treat- 
ment of such curves, as the treatment depends upon the 
character of the asymmetry. It will be sufficient to say 
that during a period of acceleration in the increase of the 
measurement the average will always be too great as com- 
pared to the typical value for the period under considera- 
tion, while for a period of retardation in the increase of the 
measurement the reverse is the case. For this reason the 
values for average statures at a certain age which have been 
computed so often have no biological value as typical stat- 
ures for the respective age. 

I believe I have shown that we must exercise great care 
in the application of the method of averages, particularly 
that we cannot assume the average to be the type of a series 
without a careful scrutiny of its character. 

This is still more true if we consider correlations of meas- 
urements. It is generally assumed that when a group of 
measurements of a series of individuals is taken the combi- 
nation of the average of the measurements will represent the 
typical individual. Dr. Sargent’s statues of the typical 
American are based on this assumption. The first objection 
to this assumption is based on the well-known fact that, if a 
variable is given and a function of the same, then the aver- 
age of the function is not identical with the function of the 
average of the variable. 

Furthermore, the general distribution of the measureinent 
may apparently correspond to the law of chance, although a 
number of distinct types are represented in the series whose 
presence may be revealed by a classification of the whole 
series. For example: If the measurements of the Indians 
around the Great Lakes were tabulated without a subdivision 
into tribes, it would be found that their length of head and 
breadth of head are distributed according to the laws of 





574 American Statistical Association. [146 


chance. The average length of head would be 193 mm., the 
average breadth of head 155 mm. According to the method 
under consideration, this would be the typical combination. 
When the tribes are properly subdivided in an eastern and a 
western group, it will be found that the length of head is 
195 mm. in the west, 191 in the east, and that 193 does not 
represent the type of any one tribe. These people speak 
the same language, and might be gathered on one reserva- 
tion. In that case a subdivision would be impossible, and 
an erroneous result would be obtained. Therefore, a critical 
study of distributions must precede the establishment of the 
type. The theory of statistics points to a clear way for this 
study, but unfortunately it has never been applied up to 
this time. The study must be based on a comparison of the 
variabilities of measurements. Whenever the variability of 
a measurement that is correlated to another one is abnor- 
mally increased we must suppose that there is an intermixt- 
ure of types. 

I must add a few words regarding the subject of correla- 
tions. 

The admirable investigations of Mr. Alphonse Bertillon 
and those of Séren-Hansen, Bischoff, and others have proved 
that with increasing height all other measurements increase 
not proportionally, but at a slower rate. This law may be 


given a wider meaning by saying that whenever a group of 


people are arranged according to one measurement, with the 
increase of this measurement all others increase at a slower 
rate, the rate being the slower the slighter the correlation. 
This law leads us to establish the fact that we must consider 
each measurement as a function of a number of variable 
factors which represent the laws of heredity and environ- 
ment. The correlation of two measurements will be close 
when they depend largely upon the same factor, slight when 
they depend largely upon distinct factors. This difference 
in the degree of correlation, which is a well-established fact, 
proves that the system which is applied in many of ow 
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gymnasia is faulty. If the teacher of the gymnasium is 
given a pupil whose stature is, for instance, such that twenty 
per cent of all the individuals of his age are taller than he, 
then it is his ideal to train the pupil to that point that all 
his other measurements come up to the same standard. If 
all the men who have this particular stature were plotted 
alone, it would be seen at once that their measurements 
would be quite different from this assumed standard. This 
fundamental objection has already been raised by Dr. L. 
Gulick. 

This assumption is one of the developments of the method 
of percentile grades. While this method has certain advan- 
tages in bringing home to the untrained public some of the 
valuable results to be gained from anthropometric inqui- 
ries, it is highly objectionable for theoretical studies. It 
does not explain any fact that cannot be explained just as 
well and with the tenth part of labor and with greater satis- 
faction by the method of mean variations, and whenever it 
has been applied it has proved to be misleading in so far as 
it suggests always that a certain percentile grade represents 
certain groups of individuals. For instance, during the 
period of growth, the average eighty per cent child has been 
assumed to represent, “on the average,” the same child, 
which is most assuredly not the case. This method ought, 
therefore, to be applied with much greater care and for 
much more limited purposes than has been done heretofore. 

I hope my remarks have served to point out some of the 
directions in which the theory of anthropometric sstatistics 
needs further treatment, and what defects remain to be rem- 
edied. I have in my full paper given a number of exam- 
ples and elaborated the theories and methods which here I 
could indicate only with a few words. 
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ON THE APPLICATION TO INDIVIDUAL SCHOOL CHIL- 
DREN OF THE MEAN VALUES DERIVED FROM 
ANTHROPOLOGICAL MEASUREMENTS BY 
THE GENERALIZING METHOD. 


By W. TOWNSEND Porter, M.D., 


ASSISTANT PROFESSOR OF PHYSIOLOGY IN THE HARVARD MEDICAL SCHOOL. 


I 


The method employed by Quetelet in his anthropometrical 


studies of the phenomena of human growth: was based on two 
fundamental propositions, (1) the mean of a great number of 
individuals of the same class is the typus or norm of the 
class; and (2) the deviations of individuals from the typus 
follow the law of accidental causes, and are subject to the 
calculus of probuabilitjes. 

From these propositions it results that the typus in any 
dimension, e. g., height, at any age in the period of growth, is 
the mean of a sufficiently large number of observations of 
that dimension at the given age, and that the degree with 
which the observed approaches the true mean cau be deter- 
mined by an application of the principle of least squares. 

When the means of any one dimension, for example, height 
at each age in the period of growth, are compared, the law 
of growth in that dimension is at once apparent, and may be 
expressed graphically in a curve whose abscisse are years, and 
whose ordinates are centimetres, kilogrammes, or other units 
of measurement. Not only is the mean at any age thus fixed, 
but the probability of any given deviation from that mean is 
fixed as well. ‘Thus the mean height of 2192 St. Louis Public 
School girls,* aged 8, is 118.56 cm., with a probable error of 

* W. Townsend Porter, ‘‘ The Physical Basis of Precocity and Dullness,” Transactions 
of the Academy of Science of St. Louis, Vol. VI, No. 7, March 21, 1893, pp. 161-181. Also 
** Untersuchungen der Schulkinder in Bezug auf die physischen Grundlagen ihrer geist 


gen Entwickelung,” read before the Berliner Gesellschaft tur Anthropologie, Ethnologi« 
und Urgeschichte, July 15, 1893, and published in Virchow’s Zeitschrift fur Ethnologie. 





-—-— 


149] Anthropological Measurements of Children. 577 


0.079 cm., and a probable deviation of 3.7 cm. This being 
known, it follows that of the 50 per cent of those who exceed 
the mean 

25 percent should fall between 118.36 cm. and 122.06 cm. 

16.2 « «me 99.06 195.76 

6.7 « o_o 4 125.76 * * 129.46 

1g  « “ . a 129.46 “ * 133.26 
and 0.3 should exceed 133.26 cm., while tlfe remaining 50 per 
cent should deviate from the mean in a precisely similar man- 
ner, but in an opposite direction. 

The method admits of still another application. It is 
evident that in the series just given 122.06 cm. is the height 
of a girl who is taller than 75 per cent of the girls of her age, 
and not so tall as the remaining 25 per cent. Her position 
is thus definitely fixed with relation to the mean. She is in 
fact the typus or mean of the 50 per cent who exceed the 
mean of the whole number. The height of such an individual 
at any age would equal W/-+-d, where J is the mean height of 
the age,and d the probable deviation. The values of +d 
determined for each age in the period of growth are compara- 
ble, and reveal the growth of the typus of the 50 per cent 
who exceed the mean of the whole number at each age. The 
growth of the typus of the 50 per cent who fall below the 
mean height can be similarly made plain, and, by continuing 
the process, the law of growth at any given deviation from 
the mean can be determined. 

The data for these studies can be collected either by the 
“generalizing” or *individualizing” plan. In the former, a 
great number of measurements is made but once on indi- 
viduals of different ages, and the measurements classified 
according to age. In the latter, the same individuals are 
measured yearly, or oftener, during their period of growth, 
and the measurements classified also by age. The generaliz- 
ing method is rapidly and easily carried out, whereas the 
individualizing method demands for its execution exceptional 
opportunities and exceptional patience, requiring not only 
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that the measurements be made and the records kept through 
two decades, but that the number of children measured in 
the early years of this long period be very great, lest death 
and desertion so thin their ranks that those remaining to the 
end shall be too few to yield reliable conclusions. Both 
methods, when applied to the same material, give identical 
results with regard to means, including those of subdivisions 
as well as those of the whole number of observations at any 
age. The individualizing method does more. 

The importance of the individualizing method has been 
much emphasized, for the reason that it can give information 
without which the laws derived from means cannot, in the 
present state of knowledge, be applied to individuals. Before 
this application can be made it is necessary to know the 
degree of probability. that an individual who at a given age 
stands at a certain deviation from the mean of any dimension 
will show the same deviation at other ages; for example, the 
degree of probability that a girl whose height at age 8 is 
122.06 cm., and who therefore deviates 3.7 cm., or +d from 
the mean (118.36 cm.) of her age, will deviate to the same 
degree (+d) from the mean height throughout her growth. 
In that case the law of growth for the typus at a deviation 
of +d from the mean is her law of growth. Otherwise she 
is an exception, and practical regulations deduced from the 
law for the typus cannot be safely made binding on her. 


This knowledge, as has just been said, is furnished by the 
individualizing method, while the generalizing method is of 


no assistance in this matter. 

The application to individuals of the law of growth of the 
mean is a subject of immediate practical interest. The con- 
nection between theory and practical affairs is here unusu- 
ally short and clear. Were this application possible, the 
deviations of children from the laws of normal growth could 
be quickly recognized, and by timely treatment largely over- 
come, the evil effects of over-study could be watched and 
intelligently combated, and systems of educatioa, no longer 
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exacting from all that which should be exacted only from 
the mean, could be rationally adapted to the special needs 
of the exceptionally weak and the exceptionally strong. 
These beneficent reforms, it is at present believed, must 
await the slow collection of data by the individualizing 
method. If it is indeed true that the laws of growth deter- 
mined for the mean cannot be used for the individual until 
the individualizing method has established the probability of 
each individual deviation remaining constant throughout the 
period of growth, then a generation must elapse — so slow is 
the gathering of data by this method — before the necessary 
knowledge is in our hands. I hope to show that this long 
waiting is unnecessary, and that the data collected by the 
generalizing method may be used, in a way hitherto unrecog- 
nized, for the making of standards by which the deviation of 
an individual from the mean of his age can be seen to be 
normal or abnormal. 

Let the problem be clearly understood. The question is: 
This boy or girl is above or below the mean height, or weight, 
etc. of his or her age,— how shall it be known that this devia- 
tion is normal or abnormal? There has been hitherto no 
satisfactory reply to this question. A vague and partial 
answer is possible after two measurements separated by at 
least a year’s interval. If the deviation is the same, or very 
nearly the same, at both measurements, the probability is that 
the child is growing normally. This probability is greater 
than the general probability that a normal deviation is more 
likely to occur than an abnormal one, but its numerical value 
is wholly unknown. If, on the other hand, the two devia- 
tions are unequal, the probability is that the greater of them 
is abnormal, but the numerical value is here also unknown. 
How definitely the individualizing method could answer this 
question is difficult of conjecture, in the present lack of data, 
but certainly no answer whatever could be expected until 
after two measurements separated by a year’s interval,—a 
year in which the unchecked cause of an abnormal deviation 
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might inflict irreparable damage on the organism. Such 
indefinite and fragmentary knowledge can never be the basis 
of a practical reform. Any solution of this problem which 
shall gain general acceptance must be easy to understand 
and easy to apply, and must give the probable degree of 
abnormality of any observed deviation. These conditions 
are, I believe, fulfilled by the following method. 

According to the theory of probabilities the heights of a 
thousand individuals of the same class will arrange them- 


+nd 3 

+4d 18 

a 3 ¢ 67 

+2d 162 

Where M= the mean, + d_ 250 
[ vo I alee 

and d= the probable deviation - 

— d_ 250 

—2d 162 

== §d 67 

—4d 18 


—nd 


selves as follows: — 


Let these be divided into seven groups : — 


I. All individuals between + nd and 21 

I. “ 13d 67 

II. ‘ 42d “4 162 

‘7. * ‘ : 500 

VY. « —?2 162 

VL « ‘ ‘ , : 67 

VIL. 6 3 —nd 21 
The mean height, weight, girth of chest, ete. of each of 
these groups at any given age will be the typus of a certain 
degree of deviation from the mean of the age,—that is to 


say, the heights, weights, etc. of each group will be symmetri- 
cally distributed above and below the mean height, weight, 
etc. of the group in the manner already illustrated for the 


entire undivided number of observations, 7. e., the entire 
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thousand. Each group, therefore, will be characterized by a 
physical development definitely determined by the means of 
height, weight, and other physical dimensions. These means 
taken together form the typus or norm of the group. The 
individual deviations from this norm follow the theory of 
probability, and the degree of abnormality presented by any 
individual deviation can be expressed in the terms of this 
theory. An example will illustrate this: A boy a shows a 
deviation in height of +1, 5 d from the mean height of his 
age; he falls therefore in group III. The boys in this group 
possess a mean weight of Jf! kilog., with a probable deviation 
of +d}, that is, boys from d to 2d taller than the norm of 
their age should weigh 1+ d! kilog. In like manner they 
should possess a girth of chest of M*-+ d? centimetres, and 
a span of arms of 1°-+ d* cm., and so on. If the weight, 
etc. of the boy x coincide with the means of his group (group 
III) his physique is normal, the accuracy of this conclusion 
being proportionate to the number of different measurements 
on which it is based. If the boy a deviate more than +d 
from the mean in one or more dimensions his development is 
abnormal, and the degree of abnormality is measured by the 
amount of his deviation. 

The necessity of choosing some one dimension as a basis 
of such a system of measurement is self-evident. There are 
good reasons, partly theoretical and partly practical, why 


height rather than weight should be taken as a basis. Height 


is more stable, less liable to irrelevant fluctuations than 
weight. An excess in weight can be reduced; a child whose 
weight is out of proportion to its height may be brought into 
proportion by suitable diet and exercise; but height once 
attained cannot be reduced, nor can the growth in height be 
easily influenced. Practically, therefore, the physical trainer 
must be content to bring the weight, girth of chest, strength 
of squeeze, and other physical dimensions up to the mean 
development which corresponds to the height of the child. 
Experience has abundantly shown that the relation of weight 
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to height is of great importance to health, life insurance 
companies declining to receive applicants whose weight falls 
much below the standard weight of their height. For these 
reasons height should be preferred as the basis of the system. 


The question whether any given deviation is normal or 


abnormal is answered by this system in two ways: in respect 
of height, by the degree of deviation from the mean or norm 
of the whole number of observations; in respect of other 
dimensions, by the degree of deviation of the weight, girth 
of chest, ete. from the mean weight or girth of chest corre- 
sponding to the height of the individual under examination, 
this normal weight, etc. being determined with sufficient 
exactness by taking the means and probable deviations of the 
group in which the height falls. It is evident that all cases 
included within 4/+d must be termed normal, for the 
chances are even that any individual measurement in a series 
will fall within 147+ d, and are against its exceeding these 
limits, being 4.64 against 1 that it will fall at 17+ 2d. 
Strictly speaking, all abnormal deviations in any dimension 
are probably unhealthful, yet an important difference exists 
in this respect between abnormal deviations in height and 
abnormal deviations in weight, girth of chest, ete. as related 
to height. It cannot be doubted that abnormal height is 
probably (using the word in its technical sense) a disadvan- 
tage. The potential energy of the body is converted into 
mechanical labor and heat, by far the greater expenditure 
taking the latter form. In the adult the total expenditure 
in the form of heat is about 2700 calories in 24 hours (Helm- 
holtz), of which 80.1 per cent escape in radiation, conduction, 
and evaporation from the skin. Thus the superficies of the 
body plays a great part in the dissipation of energy. The 
superficies is greater usually in tall children than in short, a 
difference of special importance in the young, in whom meta- 
bolism is much more active than in the adult. More heat is 
therefore lost by the abnormally tall than by those of normal 
height. There is a disadvantage also in the loss by mechan- 
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ical labor. Greater height entails increased work on the 
heart and on the skeletal muscles. In short, increased loss 
of energy goes hand in hand with increase in height. Hence 
in the tall the necessity of a physical development which 
shall be so much above the mean as to compensate their 
greater loss of energy. In growing children not only must 
there be compensation for the expenditure of energy, but 
there must be energy stored in the increase of tissue which 
constitutes growth. 

If the greater demands of tall children are balanced by a 
correspondingly greater income of energy, a normal equilib- 
rium or “health” is preserved. It should be clearly recog- 
nized that this equilibrium is unaffected by the absolute 
height, and is dependent only on the relation between height 
and the other physical dimensions. Consequently, health is 
as possible in tall children as in those of normal height, 
although less probable, for the chances against a compensa- 
tory development of weight and other dimensions increase 
very rapidly with the deviation of the height from the norm. 
The absolute height of an individual is, therefore, of very 
secondary interest from a practical point of view, because it 
is not necessarily a state of ill health, whereas the develop- 
ment of weight, girth of chest, etc. in proportion to height is 
of supreme interest. The lack of proportion between height 
and other physical dimensions is itself ill health. The tend- 
ency of organisms to adapt ends to means is strong, and an 
imperfect compensation may suffice for most demands. A 
heart in which an hypertrophy of the left ventricle has par- 
tially compensated an insufficiency of the mitral valve may 
beat regularly enough for ordinary exertions, and yet fail 
utterly when its possessor is forced to suddenly ascend a 
height, or to make any other unusual exertion. So a tall 
child may have a sufficient income of energy to meet the 
demands of a wisely regulated life, and sink under the burden 


of unusual tasks. 
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It has been shown in the foregoing pages that the means 
derived from anthropometrical measurements by the general- 
izing method can be used to determine whether the weight 
and other physical dimensions of an individual are normal in 
relation to height, and it has been pointed out that this nor- 
mal relation constitutes the health of the individual It fol- 
lows that the normal amount of labor cannot be exacted 
without injury from those in whom this normal equilibrium 
is wanting. These facts must therefore be taken into account 
in a rational school system, and it should now be made plain 


how this is to be done. 


II. 

All systems of education have for their object the largest 
possible development of individual minds. In large schools 
the tasks by which this development is promoted are those 
which secure from the child of mean ability its maximum 
mental output. In practice they are determined by examina 
tions. Hence the existence in every educational institution 
of classes or grades based on the mental output of the mean 


pupil, and related to age only in that the output fixed as the 


standard of any class is necessarily found more often at a cer- 
tain age than at other ages. Thus there exists a mean age 
for each class, the greater number of pupils at any age being 
found in the same class, while some have advanced beyond, 
and others, equally old, have not yet come so far as this class. 

On an average, those who have advanced beyond the 
greater number of their age are precocious, that is, possess 
more than the mean capacity for mental labor, while those 
who are less advanced are dull, possessing less than the mea 
capacity. It has been demonstrated that there is a physical 
basis for precocity and dullness.* When numbers sufficiently 
large for safe statistical work are employed, it is seen that 
precocious pupils possess a greater mean weight, height, ete. 
than the mean pupils, and that the latter are heavier and 


* W. Townsend Porter, loc. cit. 
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taller than the dull. The mental output is therefore directly 
related to the physical condition of the pupils. The mean 
height, weight, girth of chest, etc. in any grade is the mean 
physical development corresponding to the mental output of 
the grade. It follows that those who do not possess this 
development cannot, without abnormal strain, do the work 
exacted in this grade. On the other hand, pupils who possess 
more than the mean physical development of their age should 
be capable of more than the mean labor. Yet the manage- 
ment of this latter class presents but few difficulties, whereas 
the former class cannot be too carefully protected. 

The consequences of continued overstrain in a growing 
boy or girl are most unhappy. The curves of growth in 
height and weight of the mean child are characteristic. The 
quick rise to age 7 or 8, the slower ascent to age 11 in girls 
and 13 in boys, the remarkable three years of accelerated 
development preceding puberty, and, finally, the rapid 
decrease in the rate of growth as full development approaches 
express the normal development of the type, and, presumably, 
the normal development of the individual. Overwork may 
cause a temporary or a permanent deviation in these curves. 
It is probable, though not certain, that a temporary loss, 
consequent on a slight overstrain, may not lower the final 
outcome of the development, but there can be no doubt as to 
the result vf a prolonged strain. In such a case, the proba- 
bility is strong that the whole subsequent curve will be turned 
out of its course. <A prolonged strain in a growing child 
harms for life, and leaves a mark which can never be effaced. 
The danger is greatest in the periods of quickest develop- 
ment, particularly great in the prepubertal period. It is a 
sufficient commentary on the evils of the present educa- 
tional methods that during these very years the indiscrimi- 
nating routine of a system devised for the average pupil is 
most inflexibly applied to weak and strong alike. 

Overstrain can often be recognized both by subjective and 
objective symptoms. Subjective symptoms, however, are 





586 American Statistical Association. [158 


frequently obtained with difficulty, especially in pupils who 
are unusually ambitious, and who over-study from choice. 
An objective symptom is therefore necessary,—a symptom 
easily demonstrated and almost never wanting. Such a 
symptom is the failure to gain weight at the normal rate. A 
persistent loss of weight in an adult is regarded as a matter 
of grave concern; the persistent failure of a child to make 
the normal gain in weight is no less grave. It is not pre- 
tended that the failure to gain weight always accompanies 
overstrain, but it is claimed that the number of exceptions is 
small, and that frequent weighing is the most practical and, 
in the whole, the most certain method of detecting the pres- 
ence of influences that are working injury to the develop- 
ment of the child. The skillful breeder of cattle depends on 
systematic weighing to inform him whether his efforts to 
secure well-developed animals are meeting with success, but 
children are left to grow at hap-hazard. 

It is not enough that overstrain should be recognized by 
the harm it has done. The child should be guarded against 
the possibility of harm. The anthropometrical system pro- 
posed in this article offers a means of doing this. It infalli- 
bly discovers those whose physical development is below the 
standard of their age. It no less certainly indicates the 
physical development which most often accompanies the 
power to do the mental work of any grade. It therefore 
divides the pupils into two bodies, those physically compe- 
tent and those physically incompetent for a clearly defined 
degree of mental exertion. When working with great num- 
bers, the infallibility of this system is practically absolute and 
theoretically almost absolute. When applied to individuals, 
errors will certainly occur, but the number of errors will, 
according to the laws of probability, be less than the number 
of correct conclusions. And these errors cannot influence 
the great fact that such a system is competent to call atten- 
tion to the children who shall probably be unable to do the 
normal work of their age without injury. Each individual 
case must then be treated on its own merits. 
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The proposed system of physical examination requires — 

I. The collection of sufficiently extensive data by the 
generalizing method. 

II. The determination of the means and the probable 
deviations of height, weight, girth of chest, strength of 
squeeze, etc. for each age. 

III. The division of the individuals at each age into groups 
in terms of the probable deviation from the mean height, as 
illustrated above, and the calculation of the mean and proba- 
ble deviation of the weight, girth of chest, etc. of each group. 

IV. The determination of the mean physical development 
of the pupils in each class or grade of the school system. 

V. The physical examination of each applicant for entrance 
to any grade. 

These data permit the enforcement of the following regu- 
lation: No pupil whose physical development deviates more 
than +d from the weight, etc. of the mean pupil of his 
height in a class which his mental output would otherwise 
entitle him to enter shall be admitted to that class unless 
with the approval of a medical expert, if possible a regularly 
appointed school physician, who shall testify that the pupil’s 
strength shall be equal to the strain. 
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ANTHROPOMETRIC STATISTICS OF AMHERST 
COLLEGE. 


By Epwarp Hitcncock, M.D. 


When the Department of Hygiene and Physical Education 
was established in Amherst College, about thirty years ago, 
one of the very first things accomplished was the securing of 
bodily measurements and tests of every student as he entered 
the college, and again at intervals. This has been kept up 
with increasing accuracy and enlargement, and is still an 
important feature of the department. It has been the habit 
of the department to furnish at many of the public occasions 
of the college, along with the schedule of the exercises, some 
anthropometric and other closely connected statistical details 
in a printed form. 

The first work to be mentioned is the result of five years’ 
record of the measures of all the students of college, in eight 
items of inquiry, from 1861 to 1865. These averages were : 


Age, 21 years and 4 months. 

Weight, without clothes, . . . 137.9 pounds. 
Height, . - - + «© © © « « 67.8 inches. 
Chest girth, without clothes, . . 35.3 * 
AomgmGh,. 2 6 te tt 8 113d « 

Forearm girth, . ..... 109 * 
Capacity of Lungs, . . . . . 237.2 cubic inches. 
Measure of strength, . . . . 11.3 


During the same five years the sickness of college students 


as averaged to each man, and to the four classes, was recorded. 


In this study each man in college lost 2.34 days of the year 
from sickness or accident, a man being regarded as “sick ” 
who was absent three or more consecutive days from all col- 


lege exercises. 
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The number of individuals who were sick during this 
period, giving the average of each class, was found to be : — 


Seniors, . . . » @ 5.6 men. 
Juniors, . . . — 7.0 * 


Sophomores,. . » « 6 
Freshmen, . ..... 12.8 * 


showing that health increased during the college course. 

Some items were gathered in a study of ten years, by 
classes, with reference to sickness, as before mentioned, and 
the results were as follows : — 


Seniors, averaging 50.0 men, had_ 6.6 on the sick list. 
Juniors, “ mas * * fee 6 66 
Sophomores, “ wae * * e* * ¢ @ 


Freshmen, * 64.1 * “ 14,9 6 & 6 “ 


And in this same period the average loss of time to each sick 
man was 11.4 days, and to all the college of 2.1 days. There 
also were among these men 438 different maladies, of which 


33 per cent were colds and 9 per cent physical accidents and 


injuries. 

Still later, statistics of 14 years’ duration for 3488 students 
were compiled, and the following law seemed to be deduci- 
ble: The rate of difference in numbers between freshmen 
and sophomores was 6 per cent, and the decrease in sickness 
15 per cent. Between the sophomore and junior classes the 
numerical difference was 14 per cent, and the decrease in 
sickness 17 per cent. The falling off in numbers from junior 
to senior years was 8 per cent, and the sickness decreased 
to the amount of 30 per cent. 

A study of the viability of the first 39 classes of the college 
—1821 to 1860 —on the living condition of these graduates 
has also been a matter of study. The average viability was 
84 per cent, or 16 per cent mortality in classes, averaging 
at their graduation 24 years of age. 


Another study during 1874 was (see Table A, p. 590) — 
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In 1879 the average and mean measurements of 1262 stu- 
dents, attending between 1861 and 1878, were contrasted in 
respect to six items. The contrasts are here shown. The 
average age was 21 years and three months. 

Mean. Average. 
Weight in pounds,. . . . ° - « 127 139 
Height in inches, . . . . cecnse & 66 
Chest girth in inches,. . . ‘ 36 36 


Am “* « % : es , 11 12 


Lung capacity in cubic inches, - « « 330 250 
Pull up, number of times, . ss 1] 


26,060 measures of 1321 students of the six items below 
gave strength to the belief that the body gains its physical 
perfection between 26 and 30 years of age. 

It is generally accepted as a law that bodily growth con- 
tinues until the age of 30. This law, however, is not verified 
by these statistics when studied by the single years of obser- 
vation, owing probably to an insufficient number of data, and 
specially above the age of 24. But on grouping the years 
thus: All under 20; all from 20 to 24, inclusive; and all 
from 25 to 29, inclusive, there is a very close illustration of 
the general law, as is seen by this table. 


Chest Arm Lung , 
Girth. | Girth. Capacity. | Baty Sam. 


Age. Weight. Height. 


Under 20 133.50 66.20 34.75 11.33 233.85 9.88 
20 to 24 140.28 68.12 36.25 11.78 254.23 10.68 
25 to 29 143.40 68.48 36.85 11.69 264.66 


See Table B on page 592. 
After 20 years of gathering and recording anthropometric 
statistics of our students several tables were compiled relat- 
ing to physical measures, growth and development, the sick 


list, and the maladies. These are here inserted. 


See Table C on page 593. 
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Table C.— Measures of 2106 different students of Amherst College, showing the Aver- 
ages Of each class for twenty years, in Age, Weight, Height, Chest Girth, Arm Girth, 
Forearm Girth, Lung Capacity, Body Lift, Finger Reach, Chest Expansion, and the Com- 
parative Right and Left Hand Strength. 


tirth. 
Chest 
Expansion. 


© 
oo 
< 


Number 
Observed. 
Body Lift. 

Finger Reach. 

Strength. 
Left Hand 

Strength. 

Strongest with 
Right Hand. 


Chest ¢ 
Arm Girth. 


Seniors......... 1,113 | 22.24 142.19 67.94 35 11.77 | 11.21 (251.05) 11.33 | 69.72 : 92.02 | 86.48 


Juniors......... | 1,148 | 21.87 |140.59 67.86 11.72 , 11.07 250.07 11.31 69.78 , 3.33 | 88.99 | 85.98 


2 90.45 86.05 


Sophomores.... 1,263 | 20.57 |139.39 67.53 11.69 11.06 249.23 16.58 69.70 
Freshmen...... | 1,489 | 19.31 133.19 67.33 11.23 10.80 233.08 8.61 69.60 ¢ 87.83 83.3% 
College Average | 5,013 | 21.10 138.84 67.66 11.19 11.02 241.79 10.25 69.69 : 89.69 85.50 
College Mean..|..... 00 67.50 11.25 . ... 230.00 11.00 


Table D.— Showing the Maxima and Minima of every measurement of 
the 2106 students observed. 


and Months. 
Weight 

in Pounds. 
Hei; 

Chest Range 
in Inches. 


x 
— 
FA 
2 
> 
ry 
OL 
< 


' 
=] 
-~ 


Maxima......' 35.6 


-— 
ty 
oy 


Minima. . 


Table E — The Mean Observations of the measures of Amherst College 
students for twenty years, from a total of 34,384. 





Weight 

in Pounds. 
Number, 
Height 

in Inches. 
Number. 

Chest Girth 
in Inches 
Number. 
in Inches. 
Number. 

No. of Times 

Body Lifted. 
Number. 
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Table F.— Data of Student Sickness and Physical Disability for nine- 
teen years and nine months in Amherst College. 
Students’ names on the annual Catalogues, 1861 to 1881, inclusive, 5443. 


Per Cent of 
Sickness in Each 
Class to Whole 
College. 


Names on Names Per Cent 
An’! Catalogues on of Each Class to 
for 20 Years. Sick List. Whole College. 
cusadane 1,192 260 21.90 19.05 
Juniors... 1,270 319 23.33 23.37 
Sophomores.. .... 1,465 386 26.92 28.28 
Freshmen........ 1,516 400 27.85 29.30 


5,443 1,365 100.00 100.00 


‘ 


Students on the sick list, . : ‘ . . 2 
1,72 


Cases (not individuals) of sickness, ‘ ‘ 
Cases on sick list more than once in the year, . 350 
Per cent of college on the sick list, . ; . 25.26 


‘ 
« 


Table G.— The Maladies of the students, and their proportion, when it 
equals one or more per cent of the whole. This is the number of cases, 
not students. 

Maladies. Per Cent. | Maladies. Per Cent. 
Colds, Pneumonia, Bronchitis, etc. 37.4 Liver and bilious... 


Physical injury st eeee 8.8 Neuralgia.. .. 
Febricule.. S sean 4.8 Nh 6ab ocd rwanenesesenns 


Eyes, weak and sore...............- 4.7 Mumps....... 


eee sees 4.1 | Measles 
General inability... .... 3.1 ee 
Typhoid fever.. ... 3.1 | Stomach 
Bowels. .... ceeeee 2.6 | Overwork.... 


bs fee fen fe Sq Sq be be 


2 
1 
1 
1 
Quinsy and sore throat. ... 4.6 | Diphtheritic 1. 
1 
1 
1. 
1 


Table H.— The measures of Weight, Height, Chest, Arm Girth, Lung 
Capacity, and Budy Lift of 2106 different students of Amherst College, 


arranged by age. 


i cll a i laste ; 
Number of Weight. Height. Chest. Lung Rody 


Age. Observations. Capacity. Lift. 


17 330 131.99 66.60 33.87 224.8 8.58 
18 1,172 134.07 66.96 35.10 238.7 | 10.35 
19 1,511 135.84 67.30 35.38 240.3 | 10.82 
20 1,358 138.12 | 67.95 35.52 248.8 10.97 
21 1,171 140.00 | 68.01 35.58 250.1 10.84 
22 807 141.07 | 68.11 35.98 a 250.8 | 10.92 
23 559 141.21 | 68.31 36.29 J 257.0 10.63 
24 362 142.42 68.44 37.23 i 261.0 10.62 
216 145.12 68.68 36.66 78 263.6 10.11 
141 144.91 68.82 37.46 8 262.5 10.71 
71 144.40 68.30 36.95 ' 268.4 10.37 
30 140.71 68.52 36.28 of 269.8 8.51 
19 142.68 | 68.09 36.41 wf 2605 | 9.86 

18 146.50 | 69.19 | 36.70 
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Table I.— Giving the measures of 749 students of Amherst College at 
two intervals of three years and six months, and at an average age of 19 
years and two months at the first observation, showing their physical 
development during this period. 


Number of men measured, . . .. .. +. «. =%T49 ~~ Per Cent. 
6 increased in allitems,. . . . 196 26.15 
oe decreased in some items,. . . 401 53.40 
+6 both same and increased items, 355 47.39 
6 both same and decreased items, 211 28.17 
Number of items secured,. . . . . 5 fe ae 
se ”" showing increase, . . . . . 3,972 76.97 
1s " same Freshman and Senior year, 487 9.43 
less in Senior year, . . .. . TOl 


Weight. 
Pounds 
Inches 
Inches. 
Inches 
Forearm. 
Inches. 


Greatest individual gain... f 4.000 3.500 1.34 
Averages of increased men 27 45 0.853 0.685 28.40 
Per cent of decreased items me 13.460 ° 25.270 14.64 


Some statistics have been gathered showing the differences 
between the “average” and the “mean.” 

Sir John Herschel has said “an average may exist of the 
most different subjects, as the height of houses in a town, or 
the size of books in a library. It may be convenient to con- 
vey a general notion of things, but it involves no conception 
of a natural and recognizable central magnitude, all differ- 
ences from which ought to be regarded as deviations from a 
standard. The notion of a mean, on the other hand, does 
imply such a conception standing distinguished from an 
average by this feature, namely, the regular march of the 
groups, increasing to a maximum, and then again diminish- 
ing. An average gives us no assurance that the future will 
be like the past; a mean may be reckoned on with the most 
implicit confidence.” 
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Table J.— Showing the average and mean measurements, in respect to 
six items, of 2106 students between 15 years and 3 months and 35 years 
and 6 months of age, with an average age of 21 years and 1 month. 


Weight, . . 138.84]lbs. = 63.00 k. 131.00 lbs. = 59.40 k. 
Height, . . 67.56lbs. = 1.72 m. 67.34 in. = 1.71 m. 
Chest girth, . 35.40 in. = 89.90 c.m. 35.50 in. = 90.00 m. 
Arm girth, . 11.02 in. = 27.99 c.m. 11.25in. = 28.57¢c.m. 
Lung capacity, 241.70 cu. in.= 3960.70 c.c. 230 cu. in. = 3769.40 c.c. 
Body lift,. . 10.25 times. 11 times. 

A study was made showing the relation of the trunk, the 
arm reach, and the horizontal length of the body. 

The results given below (Zable AK) were secured from 
measurements of 327 students, the whole college numbering 
340. The measurements were taken during March and April, 
1882, and the average age of all men measured was 21 years 
and six months. 

One of the objects to be gained from this work is to learn 
the relation between the length of the cerebro-spinal column, 
the perpendicular heiglit of the body, its length when 
extended horizontally, and the distance between the tips of 
the middle fingers when the arms are fully extended. 

Medical Director Ruschenberger of the U.S. Army says: 
“It seems probable that the length of the cerebro-spinal 
column may be a more valuable element in estimating the 
physical qualifications of a recruit than total stature. Obser- 
vation has led me to conjecture that as a rule men of average 
height, made up of a long trunk and comparatively short 


lower extremities, possess greater power to endure with 


impunity great labor and exposure to vicissitudes of all kinds 


than men who have comparatively long lower limbs and short 
trunk.” 

The relative measurements of these portions of body have 
been made, and the results are seen in the appended table. 
And these results are given by class averages, and by aver- 
ages of the aggregate students, which are expressed both in 
the metric and in the English system. 
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The finger reachis . . . . 1.787 metres, or 70 355 inches. 

The horizontal lengthis . . 1748 ‘* « @8n “ 

The perpendicular height is . 1.729 ‘* es 68.071 - 

The sitting heightis . . . 907 millimetres or 35.709 

We seem, then, to learn from these statistics that a college 

student, as expressed by an Amherst average, may expect to 
give a trunk measurement proportioned to his total height of 
1.1906. This is a difference of 822 millimetres, or about 32 
inches, and the trunk is more than half the total height of 
the body. The difference in length between the body lying 
down and the body standing erect is 19 millimetres, or about 
three-quarters of an inch, in favor of the horizontal measure. 
The measure of the tips of the fingers exceeds the total height 
by 39 millimetres, or about one and one-half inches. 


Table K. 


Number of Finger Horizontal Height of Sitting 
Men. Reach. Length. Whole Body. Height. 


BIT, 0006660 cece 4 d 776 1.773 910 
‘ 1.739 919 
1.716 902 
1.689 897 


ih ob seen aes 95 


Sophomores....... 79 


Freshmen. 89 


Average....... 1.729 907 


See Zable ZL on page 598. 

Up to nearly this time, 1882, our statistical work had been 
directed very much to averages, means, development, and 
growth. But all along the thought had been pressing itself 
forward that there is some standard by which to estimate 
the proper growth and development of the student; or at 
least we must have some method to work by advisedly. It 
was perhaps well enough for the average, the mean, the 50 
per cent man, but what can we do for all the others? The 
thought of the Stature or Bodily Height seemed a desirable 
field to work in, and accordingly the whole effort was devoted 


to arranging all the measurements in groups of heights run- 


ning one centimetre each. The first table of this descrip- 
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tion was made in 1884 from the height of 155 to 188 centi- 
metres of 51 items of measurement from 628 men. Then 
each man as he was measured, with his record in his own 
hands, could see his exact relation to the average man of his 
own height, as determined by the records for many years 
past. 

From this table were constructed cards—one for each 
centimetre — of the heights already mentioned, and contain- 
ing the records of the 51 items observed, and side by side of 
his own record of measures. And upon this same card were 
given the directions and suggestions of the examiner, when 
there was a special lack of development, and one with the 
average of all college for work and development. Besides 
this it contained the directions for taking the measurements 
as adopted by the American Association for the Advance- 
ment of Physical Education, the method of examining the 
eyes and ears, and general directions for the use of the 
development apparatus in the gymnasium. 

Two years later another edition of the manual was issued, 
and today, 1893, a third one is just from the press, with 
enlarged tables and data, but all tending to confirm the idea 
that stature is the foundation upon which the idea of the 
typical student should be constructed, and the source from 
which all corrections for imperfect or non-development 
should be made. 

It is most interesting to note that the statue of the typical 
college student exhibited at the Chicago Exposition today 
most strongly exemplifies this idea. 

To conclude, the results of Anthropometry in Amherst 
College as they stand today are to be found in the tables 
accompanying this paper, and in the revised tables contained 
in the third edition of the Anthropometric Manual of Amherst 
College, 1893. 
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AN ANTITROPOMETRICAL STUDY OF THE EFFECTS OF 
GYMNASTIC TRAINING ON AMERICAN WOMEN. 
By CLars J. ENesuskr, A.M.. Pu.D., 


PRINCIPAL OF INSTRUCTION IN THE BOSTON NORMAL SCHOOL OF GYMNASTICS. 


In order to trace the results of gymnastic training, the 
students of the Boston Normal School of Gymnastics are 
measured at regular intervals during the school year. The 
first measurements are taken at the beginning of the school 
work in the autumn; the last measurements are taken at the 
close of the school in the spring. At the beginning of each 
month those items which are most susceptible to change under 
the influence of the training are remeasured, and the change 
in which has most direct influence upon the working capac- 
ity and resistive power of the student,so far as is manifest in 
gymnasium work. The measures taken each month are the 
weight, lung capacity, strength of legs, back, chest, left and 
right forearm. At the beginning and close of the work 


iol 


53 different measurements are taken in all, namely, the stand- 
ing height, the length, breadth, depth, girth of various parts of 
the body, taken at distinct anatomical Jandmarks. — Besides 
these a series of tracings of the form of the chest are taken 
at the beginning and close of the year. These are made by 
means of the anthropometric machines, constructed for this 
purpose by Démeny in Paris. They consist of, Ist, tracing 
of thorax in horizontal section, with chest in inspiratory — 


repose — and expiratory position ; 2nd, tracing of the median 


profile of the trunk with chest in inspiratory, repose, and 


expiratory position; 5rd, the antero-posterior curve of the 
back; 4th, the mid spinal line. 

In the present paper we wish to present a part of the 
results attained by the study of the measurements of one 
hundred junior students of the school.* The first observation 


* The measurements have been made by Miss M. Anna Wood, of Wellesley College, and 
Miss Margaret S. Wallace, of the Boston Normal School of Gymnastics. 
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was made before the training began, or in the early part of 


the training ; the second observation was made seven months 


later. During the intervening period, i. e., from October to 
May, the students had one hour’s gymnastic training five 
days a week, besides attending the required lectures and 
recitations. The ages of the students range from seventeen 
to forty-two years. The distribution of age at the beginning 


of the training is shown in the following table: — 
TABLE I. AGE AT THE FOLLOWING PERCENTILE GRADES. 
Percentile Grade. 


Years... 


The ight. The highest and lowe st statures of these 100 stu- 
dents were 171.3 and 147 centimetres, respectively. Table II 


shows the distribution of height before and after the training. 
TABLE II. Herenr. 
Percentile Grade. 
Before the train- 


ing. éscecnunt Gee 
After 7 months 


Centimetre 


training........| 152.0 


We ight. The highest and lowest weiglits observed in 
these cases are, before the training, 74.3 and 40.2 kilos., respec- 
tively; after the training, 72.9 and 38.4 kilos., respectively. 
Table III shows the value of the foll wing percentile grades 
before and after training: — 


TABLE HL. Weer. 


Percentile Grade. 


Before the train- 
ee 43.5 
After 7 months’ 


training.. 





Percentile Grade. 


Before the train- 
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It will be seen that a slight diminution in weight has taken 
place generally (the exceptions being at the 40, 60, and 95 


per cent grades). 

Lung Capacity. ‘The highest and lowest lung capacity 
observed in these cases are, before the training, 3.76 and 1.31 
litres, respectively; after the training, 4.1 and 1.97 litres, 
respectively. Table IV shows the value of the following 
percentile grades : — 

TABLE IV. LunG CAPACITY. 


30. 40. 


2.40) 2.46! 2.56! 2.65 .75| 2.8 2.95| 3.07) 3.35 


After 7 months’ | | 
2.3 2.73 F 96 | 3.05 12} 3.29! 3.43 


Percentile Grade. 5. 10. 


Before the train- 


After 7 months’ 


training....... 


It is seen that increase of lung capacity has taken place at 
all the percentile grades. After seven months’ gymnastic 
training the value of the 30 per cent grade (2.65) is equal to 
the value at the 50 per cent grade before the training, and 
the value at the 50 per cent grade after the training (2.87) 
is equal to the 70 per cent grade before the training. 

Strength of Legs. ‘The extreme values observed are, 
before the training, 148 and 60 kilos., respectively ; after the 
training, 190 and 81 kilos., respectively. Table V gives the 
value of the following percentile grades : — 


TABLE V. STRENGTH OF LEGs. 


20. 30. 40. 50. 60. 70. 


70.0 78.0| 80.0 88.0 93.0/ 100.0 | 105.0 131.5 | 139.5 
training..... .. 94.5 100.0 | 108.5 115.0 120.0 | 127.5 | 135.0 160.0 | 168.5 

Increase has taken place at all the percentile grades. After 
the training the value at the 10 per cent grade (94.5) is 
higher than the value of the 50 per cent grade before the 
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training (93), and the 50 per cent value after the training 
(120) is higher than the 80 per cent value before the train- 
ing (119.5). 

Strength of Back. The extreme values were, before the 
training, 100 and 40 kilos., respectively ; after the training, 
124 and 48 kilos., respectively. Table VI shows the value of 
the following percentile grades : — 


TABLE VI. STRENGTH OF BACK. 


Percentile Grade. 5. b 20. 30. 40. 


Before the train- | 
IM@®. . 220 «6 , 45.5 49.0) 52.5 d 75.0; 30.5) 90.0! 91.5 


After 7 months’ 
training........| 60.0! 66.0) 72.0 Y 5 7 91.5! 95.0 | 100.0 | 104.0 


| 
| 


Increase has taken place in all the grades. The 10 per 
cent value after the training (66) is higher than the 50 per 
cent value before the training (65.5), while the 50 per cent 
value after the training (81.5) is higher than the 80 per cent 
value before the training (80.5), and the 70 per cent value 
after the training (91.5) is equal to the 95 per cent value 
before the training. 

Strength of Chest. The extreme values before the train- 
ing were 37 and 15 kilos., respectively; after the training, 48 
and 18 kilos., respectively. Table VII shows the value of the 
following percentile grades : — 


TABLE VII. STRENGTH OF CHEST. 


Percentile Grade. 5. ‘ 20. 30. 40. 50. 


Before the train- 
19.0 20.5; 24.0 25.0) 26.0 27.0 
After 7 months’ 
training 24. 26. 28.5 29.8 31.0, 32.0 33.0 36. 39.0; 39.0 


Increase has taken place in all the grades. The 10 per 
cent value after the training (26.8) is slightly below the 50 
per cent value before the training (27), while the 50 per cent 





604 American Statistical Association. [176 


value after the training (32) is higher than the 80 per cent 


value before the training (20.3), and nearer the 90 per cent 
value (32.8) before the training. 

Strength of Right Forearm. The extreme values were, 
before the training, 36 and 10 kilos., respectively ; after the 
training, 39 and 19, respectively. Table VIII gives the value 
of the following percentile grades : — 


TABLE VI. STRENGTH OF RIGHT FOREARM. 


Percentile Grade. 5. 


Before the train- 
ing. 
After 7 months’ 


training...... 


There is increase consequently at all the grades. The 50 
per cent value before the training (26) is reached between 
the 30 and 40 percentile grades after the training, and the 50 
per cent value after the training is equal to the 70 per cent 
value before the training. 

Strength of Left Forearm. The extreme values were, 
before the training, 37 and 9 kilos., respectively; after the 
training, 58 and 16, respectively. ‘Table IX gives the value 
of the following percentile grades : — 


TABLE IX. STRENGTH OF LEFT FOREARM. 
Percentile Grade. 


Before the train- 
* See 14.5 
After 7 months’ 
training.. 


Increase is found in all grades. The 30 per cent value 
after the training (23) equals the 50 per cent value before 
the training, and the 50 per cent value after the training 
(25) equals the 70 per cent value before the training. 

Total Strength. By this term is understood the sum of 
the five strength tests mentioned. The extreme values 
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were, before the training, 311 and 156.5 kilos., respectively ; 
after the training, 409 and 202.5 kilos., respectively. Table X 
gives the value of the following percentile grades : — 


TABLE X. TOTAL STRENGTH. 


Percentile Grade.| 5. ’ 20. 30. \ 50. 60. 70. 


Before the train- | 

191.0 | 201.0 213.0 | 221.0 230.5 243.5 264.0 | 277.5 | 293.5 | 310.0 

After 7 months’ | 
Training...... 219.0 237.5 | 254.5 271.0 | 285.0 | 293.0 | 301.5 | 313.0 | 325.0 | 341.0 | 371.0 


This table shows that the total strength of the 10 per cent 
grade after the training (237.5) surpasses the 50 per cent 
grade before the training (230.5), and approaches the 60 per 
cent grade value (243.5). The 50 per cent value after the 
training (293) nearly equals the 90 per cent value before the 
training (293.5), and the 70 per cent value after the training 
(313) is beyond the 95 per cent value before the training 
(310). 

It is of interest to study the ratio of some of the items 


mentioned. 


. . . . ‘ Ww » . , , 
Rutio of weight and height, i. e., a4 W=weight in kilo., 


H= height in centimetres) expresses how much weight an 
individual possesses for every centimetre of his stature; for 
: er 
instance, > = 0.340, i. e., 0.340 kilos. for each centimetre of 
stature. For the sake of convenience this ratio will be spoken 
of under the term weight-height index. Besides, we present 
tables indicating the influence of the training upon the fol- 
lowing indices : — 

1%, 

7 ), a. e., 


vital capacity-weight index, or, for brevity’s sake, vital index. 


Ratio of lung capacity (in litres) and weight ( 


' . . ta 
Ratio of total strength (kilos.) and weight ( a), i, Ou 


strength-weight index. 
The product obtained by multiplying vital index by 
: : LCxTS\ ., : . 
strength-weight index (7), i. e., vital strength-weight 


index. 
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The product obtained by multiplying vital index by total 
strength (== x="). i. €., power index. 

The four indices last mentioned were discussed by the 
writer in a paper read before the American Association for 
the Advancement of Physical Education, at its eighth annual 
meeting in Philadelphia, April, 1892, entitled **Some Meas- 
urable results of Swedish Pedogogical Gymnastics,” and 
printed in the proceedings of that Association. To this paper 
those are referred who are interested in a further description 
of the indices. Here we will only quote some of the results 
summed up. 

1. The vital strength-weight index grows parallel with the 
growth of efficiency and adaptability to gymnastic exercises : 
and is indicative of the degree of an individual’s training 
with reference to gymnastic exercises. This index becomes 
still more instructive in this respect if its component vital 
index and strength-weight index are consulted also. 

2. Under ordinary circumstances those women of vital 


strength-weight index lower than 0.2000 are not in condition 


for gymnastic exercises so vigorous as climbing; those of 
0.3000 or more are in excellent condition for such exercises ; 
those between 0.2000 and 0.3000 are between unable and 
well-conditioned. 

3. Under ordinary circumstances the vital index necessary 
for ability to climb is in the neighborhood of 0.0474, but in 
combination with a high strength-weight index or a ver) 
energetic moral disposition some imperfect climbing may exist 
with even lower vital index, and has been observed in a case 
with as low a vital index as 0.0444. 

4. Under ordinary circumstances the strength-weight index 
necessary for ability to climb is about 5.4; but, in combina- 
tion with high vital index or a very energetic disposition, 
climbing may be possible with lower strength-weight index, 
and some imperfect climbing has been observed in a case 
with strength-weight index only 3.6. 
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5. Two vital strength-weight indices of equal number may 
have different values, as exponents of physical efficiency, 
depending upon whether they are composed of a vital index 
and a strength-weight index of corresponding heights or of 
a high and a low index. 

6. So far as can be judged from observation of about 100 
vases, the vital strength-weight indices of women which corre- 
spond to the highest efficiency of the most manifold adapta- 
bility in the gymnasium are those composed of a strength- 
weight index of 6.2 or more, and a vital index of 0.0550 to 
0.0600 or somewhat above 0.0600. Those composed of a low 
strength-weight index and a vital index considerably higher 
than 0.0600 (0.0650 or more) are more difficult to estimate, 
and their number is comparatively small. 

As an illustration of the correlation between the growth 
of the vital strength-weight index and the growth of working 
sapacity in the gymnasium the following table is offered. It 
will be understood without further explanation than to say 
that the marks are our subjective estimate of the capacity of 
the students to climb the perpendicular rope. The figures 
indicate the number of students who have the index as given 
at the top of the perpendicular column, and the mark in 
climbing as given at the head of the horizontal column. Al! 
means excellence; C, entire inability; B*, the first struggling 
success to climb a few inches upward; the other marks 
indicate the intermediate stages of proficiency. 


TABLE XI. COMPARISON OF VITAL STRENGTH-WEIGHT INDICES AND MARKS IN CLIMB- 
ING OF 51 JUNIOR STUDENTS OF THE BOSTON NORMAL SCHOOL OF GYMNASTICS. 


0.2499, 
0.2500- 
0.2999 
0.3000- 
0.4000- 
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Imperfect climbing under difficulty corresponds to index 0.2000-—0.2500 
Growing ability to climb corresponds to index . . 0.2500-0.3000 
Ease in climbing “ . « 0.3000-0.3500 
Great ease in climbing “ . . 0.3500- 
While the vital strength-weight index grows parallel with 
aptitude in such exercises as demand the weight of the body 
to be lifted by the individual’s own muscles (as climbing, 
jumping, etc.), the power index shows a more marked corre- 
spondence with the growing capacity in such exercises in 
which outer resistance is combated. It deserves to be noted 


that the power index, being the product of vital index and 
LCXTS 


total strength, i. e., (= vs is also the product of vital 
a ; . LCxTS,, LCxTs 
strength-weight index and weight, i. e., —j,, —-x VW= jy, 
Weight-Height Index. The extreme values are, before the 
training, 0.454 and 0.270, respectively; after the training, 
0.454 and 0.259, respectively. Table XII gives the value of 
the following percentile grades : — 
TABLE XII. WEIGHT-HEIGHT INDEX. 


Percentile Grade.| 5. , 20. 30. 40. 50. 60. 70. 
Before the train- 
0.279 | 0.290 | 0.299 0.312 0.322 0.331 0.343 0.351 0.372 0.389 0.401 
After 7 months’ 
training........| 0.274 | 0.286 | 0.301 0.312 | 0.320 | 0.330 | 0.344 0.351 | 0.366 | 0.384 0.405 


The general tendency has been towards a slight diminution 


of this index under the influence of the training. 

Vital Index. The extreme values are, before the training, 
0.0710 and 0.0307, respectively ; after the training, 0.0720 
and 0.0409, respectively. Table XII} gives the values of the 
following percentile grades: — 

TABLE XIII. ViTAL INDEX. 


Percentile Grade. 
Before the train- 
0.9384 0.0407 0.0430 0.0456'0.0480 0.0499 0.0513 0.0536 0.0570 0.0602 0.0661 
After 7 months’ 
training......../0.0438 0.0450/0.0475/0.0495/0.0506 0.0530 0.0550 0.0565 0.0590 0.0630 0.0661 
| 
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Increase of this index has been the general result of the 
training, except in the highest percentile grades, and the 
increase has been greatest at the lower grades. The value at 
the 30 per cent grade after the training (0.0495) approaches 
the 50 per cent value before the training (0.0499), and the 
50 per cent value after the training (0.0530) approaches the 
70 per cent value before the training (0.0536). 

Strength- Weight Index. ‘The extreme values observed are, 
before the training, 6.4 and 2.87, respectively; after the 
training, 7.83 and 3.6, respectively. Table XIV gives the 
values of the following percentile grades : — 


TABLE XIV. STRENGTH-WEIGHT INDEX. 


Percentile Grade.| 5. 10. 20. | 30. | 40. | 50. 30. 70. 


Before the train- 
4.40 | 4.53 4.8 


After 7 months’ 


training 5.48 5.66 6.0 


Increase of this index has taken place at all the grades. 
The value of the 10 per cent grade after the training (4.36) 
reaches nearly the 50 per cent value before the training 
(4.40), while the 50 per cent value after the training (5.48) 
is about equal to the 85 per cent grade before the training. 

Vital Strength-Weight Index. The extreme values are, 
before the training, 0.415 and 0.108, respectively; after the 
training, 0.527 and 0.166, respectively. Table XV_ shows 
the values of the following percentile grades : — 


TABLE XV. VITAL STRENGTH-WEIGHT INDEX. 


Percentile Grade. 60. 70, 


0.1290 0.1480 0.1710 0.1925 0.2050 0.2180 0.2385 0.2530 0.2730 0.3170 0.3320 
After 7 months’ 


training........'0.1925 0.2150 0.2445 0.2575 0.2690 0.2845 0.3060 0.3325 0.3600 0.3810 0.4100 


We find that the value of the 10 per cent grade after the 
training (0.2150) approaches the 50 per cent value before 
the training (0.2180), and that the 50 per cent value after 
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the training (0.2845) is higher than the 80 per cent value 
before the training (0.2780). 

Comparing with the subjective estimate of ability to climb, 
referred to above, we find that the vital strength-weight 
index necessary for climbing is — 

With difficulty (about 0.2000) before training at 40 per cent, after 
training at 10 per cent. 

Ability (about 0.2500) before training at 70 per cent, after training 
at 50 per cent. 

fase (about 0.3000) before training at 90 per cent, after training at 

60 per cent. 

Great ease (about 0.5500) before training at 00 per cent, after train- 
ing at 75 per cent. 

Power Index. The extreme vaiues of this index are, 
before training, 18.6 and 4.9, respectively ; after training, 25 
and 9.3, respectively. Table XVI gives the values of the 
following percentile grades : — 

TABLE XVI. POWER INDEX. 


Percentile Grade. 5. ’ 30. 40. 


Before the train- 
ing...........--| 8.10) 8.65} 9.9 10.35 | 11.10 11.9 13.15 13.95 15.10 15.50 


After 7 months’ 
training........' 11.05 11.65 13.3 | 14.10 | 14.85 15.7 17.15 17.70 18.95 | 19.95 


The value of the 10 per cent grade (11.65) after the training 
approaches the 5U per cent value before the training (11.9), 
while the 50 per cent value after the training (15.7) surpasses 
the value of the 95 per cent grade before the training (15.6). 

The anthropometrical data which we have presented above 
justify the opinion that the susceptibility of American women 
to gymnastic training is considerable. The tables of strength 
and lung capacity, and, still better, the computed indices, the 
vital strength-weight index, and the power index, show that 


by seven months’ training the mere physical working capacity 
of these women, such as manifests itself in gymnasium work, 
has grown from the 10 per cent grade to the 50 per cent grade, 
and from the 50 per cent grade to the 80 or 90 per cent grade. 
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Synopsis. | 
RAILWAY FREIGHT TRAFFIC STATISTICS. 
By C. P. LELAND, 


AUDITOR OF THE LAKE SHORE & MICHIGAN SOUTHERN RAILWAY CO., AND PRESI- 
DENT, 1892-93, OF THE ASSOCIATION OF AMERICAN RAILWAY 
ACCOUNTING OFFICERS. 


Within the last few years statistics have come to be valued 
as a vital necessity to the successful operation of our railways. 

Perhaps the Lake Shore & Michigan Southern Railway, 
with its eastern terminus at Buffalo, at the foot of the Great 
Lakes, and its western terminus at Chicago, the head of the 
Great Lakes, traversing six great states, with branches largely 
exceeding in mileage its main line, has as great a variety of 
traffic as any railway in this country. While it has but 1454 
miles of road (less than one per cent of the mileage of the 
United States) it handled, in 1892, 18,645,747 tons of freight 
and 5,846,755 passengers. As I myself have kept its statistics 
for thirty-three of its forty-one years, and have made up and 
issued thirty-three consecutive annual reports (1860-92), I 
shall confine the inquiry to the statistics of that railroad. 


RATES. 

The average rate per ton per mile can be had for thirty-nine 
years, since 1858. During this period, in 1868, the Bessemer 
steel rail was introduced. Notice the tendency of rates from 
1868, as shown in the following table: — 


AVERAGE RATE PER TON PER MILE OF THE LAKE SHORE & MICHIGAN SOUTHERN 
RAILWAY. 


Years. Cents. Years. Cents. Years. Cents. 


1854 3.510 1867 2.427 1880 750 
1855 3.210 1868 2.336 1881 617 
1856 2.960 1869 1.714 1882 628 
1857 2.740 1870 1.504 1883 728 
1858 2.380 1871 1.391 1884 652 
1859 2.292 1872 1.374 1885 553 
1860 2.1 1873 1.335 1886 
1861 2.092 1874 1.180 1887 
1862 2.099 1875 1.010 1888 
1863 2.296 1876 -817 1889 
1864 2.833 1877 864 1890 
1865 2.903 1878 -734 1891 
1866 2.476 1879 642 1892 

















612 American Statistical Association. [184 


This table shows that the rate per ton per mile for 1892, a 
trifle under six mills, was but — 
80 per cent of the rate for 1880 
40 66 “ hd 1870 


28 “ “ “ 1860 
17 “s “ “ 1854 


When a railroad moves 100 tons of average freight one 
mile for a little less than 60 cents it would seem as if the 
bottom had been reached. The great majority of the rail- 
roads in the United States could not meet their fixed charges 
with an average rate of six, or even eight, mills per ton per 
mile. 

With a considerably higher average rate in 1892 (a little 
less than one cent per ton per mile, .967), all the railroads of 
the United States, out of gross earnings aggregating $1,206,- 
272,023, paid but 383,336,811 in dividends on $4,920,555,225 


capital stock, less than 1.7 per cent, and 1892 was a very 


prosperous year. <A further reduction in the average rate 
per ton per mile of only one mill, 10 per cent, would cut 


down the freight earnings of all the railroads in the United 
States $84,448,197, thus obliterating the aggregate dividends 
of 1892 ($83,336,811). 

This close margin thus shows the vital necessity of scruti- 


nizing freight statistics. 
COMMODITY STATISTICS. 


To an intelligent management of a railway, seeking how 
and where to increase its traffic, commodity statistics are of 
inestimable value. 

The Lake Shore freight traffic is divided into 14 com- 
modities, or general heads. I here give the figures for 1870 
and for 1892, showing the growth of each commodity in 2¢ 


5 


years. 





